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THE FOUNDATIONS OF COLLEGE STUDENT LEADERSHIP: 
COGNITIVE AND PERSONALITY CORRELATES OF 
LEADERSHIP PERFORMANCE
ABSTRACT
In th is study, I exam ined the personality  an d  cognitive b a ses  for the  
leadership  perform ance of college s tu d e n t leaders. I hypothesized two 
s tru c tu ra l equation m odels. The first m odel related  observed m easu res of the  
five-factor model of personality  and  critical th ink ing  ability to leadership  
perform ance. The second m odel added a  la ten t factor of creativity to the  first 
model. Partic ipants consisted  of 413 (247 female, 166 male) u n d e rg rad u ate  
college s tu d en ts  who were the  formal leaders of s tu d e n t organizations a t 13 
colleges in North Carolina and  Virginia. I also gathered  leader perform ance 
d a ta  from 349 (216 female, 133 male) observers who were m em bers of the  
leaders' organizations. Leaders com pleted the  Mini-Markers personality  
inventory and  W atson-Glaser Critical Thinking A ppraisal (WGCTA, Form B) as 
m easures of the independen t variables, and  the  Multifactor Leadership  
Questionnaire (MLQ, Form  5X) as a  m easu re  of th e  dependen t variable. 
Observers com pleted the  ra te r  version of the  MLQ. Factor analysis of the  stu d y  
in stru m en ts  replicated the  5 -factor s tru c tu re  of M ini-M arkers, an d  found a  1- 
factor solution for the  WGCTA and  a  3-factor so lu tion  for th e  MLQ. Paired- 
sam ple t te s ts  of self- an d  observer-rated  MLQ scales revealed significant
xiv
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differences on 9 of 14 scales. Analysis of the  hypothesized s tru c tu ra l equation  
m odels yielded su p p o rt for both  m odels, b u t revealed th a t critical th inking  h ad  
virtually  no influence on leadership perform ance. Im plications for college 
s tu d e n t leadersh ip  developm ent program s are d iscussed .
ARNOLD LEE LEONARD 
EDUCATIONAL POLICY, PLANNING, AND LEADERSHIP PROGRAM 
THE COLLEGE OF WILLIAM AND MARY IN VIRGINIA
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CHAPTER I
THE PROBLEM
S tatem en t of the  Problem 
For th o u san d s  of years, societies a round  the  world have recognized the 
im portance of leadership  to the success of social groups and d iscussed  the 
qualities of effective leaders. In the  la s t four decades intensive philosophical 
an d  scientific study  of leadersh ip  h as  revealed m uch  abou t the  effects an d  
m echan ism s of leadership , a s well a s the  behaviors and  characteristics of 
effective an d  ineffective leaders. M any in stitu tio n s of higher education  in  the  
U nited S tates have estab lished  leadersh ip  developm ent program s for the ir 
s tu d e n ts  an d  formally adopted educational goals rela ted  to th e  p reparation  of 
th e ir s tu d e n ts  for positions of leadersh ip  in society (Cress, As tin , Z im m erm an- 
O ster, & B urkhard t, 2001; D. C. Roberts, 1997). Yet, despite th e  extensive 
study  of leadership  and  increasing  efforts to develop leaders on the n a tio n ’s 
college cam puses, little is actually  know n abou t the  personality  and  cognitive 
a ttrib u tes  th a t form the foundation  for effective leadersh ip  perform ance.
Although leadership  effectiveness is influenced, som etim es veiy strongly 
influenced, by situational variables, th e re  is persuasive evidence th a t the 
personality  and  cognitive a ttr ib u te s  of the  leader do, indeed, play a  m ajor role 
in  determ ining leadersh ip  effectiveness. Despite extensive research  evidence 
supporting  the  im portance of personality  and  cognitive a ttrib u tes  in 
determ ining leadership  success, few stud ies  exist w hich exam ine these
2
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3a ttr ib u te s  in  com bination. Of those stud ies th a t do exam ine the  influence of 
bo th  cognitive and  personality  a ttrib u te s , a  su b s tan tia l n u m b er employ 
cognitive, personality, or leadersh ip  a sse ssm en t in s tru m en ts  th a t  are  not 
convincingly validated.
Even though  the  precise wording of the  m ission s ta tem en ts  of in stitu tions 
of h igher education  differs from in stitu tion  to institu tion , all colleges and 
universities share  the  com m on goal of streng then ing  an d  refining the  cognitive 
skills and  a ttrib u te s  of s tu d en ts . In addition, virtually all colleges and  
universities seek to influence the  personalities of th e ir s tu d en ts . In stitu tions of 
h igher education have an  effect on th e ir s tu d e n ts ’ expression of personality  by 
shap ing  s tu d e n ts ’ values, perspectives, hab its , behaviors, b iases , insights, etc. 
Over time, and  especially in  the  change- an d  grow th-oriented a tm osphere  of a  
college or university  cam pus, these  influences can  a lte r the  cognitive and  
affective base  from w hich personality  is expressed. If colleges a n d  universities 
are to achieve their specified or implied m ission of producing  g rad u a tes  who 
are well equipped to serve as effective leaders in society, these  in stitu tions 
m u st u n d e rs tan d  how cognitive and  personality  a ttr ib u te s  com bine in  college 
s tu d e n ts  and  in te rac t w ith environm ental variables to determ ine leadership  
success. This u n d ers tan d in g  is prerequisite  to the  design of effective 
leadersh ip  developm ent interventions.
R esearch  Goals
The purpose of th is  s tu d y  w as to exam ine the  rela tionsh ips betw een 
personality  factors, critical th ink ing  ability, and  leadersh ip  perform ance in  a n
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4u n d erg rad u a te  s tu d e n t population. This w as a  confirm atory study. It tested  
two hypothesized m odels of leadersh ip  th a t were based  on a  syn thesis of 
previous leadersh ip  research . In the  course of investigating these  m odels of 
leadersh ip , the  stu d y  also exam ined the  factor s tru c tu re  of the  dependen t and  
independen t variable m easures.
The Im portance of Leadership 
In his com prehensive review of leadership , B ass (1990) describes Egyptian 
hieroglyphics from 3,000 B.C., rep resen ting  the  concepts of leadersh ip , leader, 
an d  follower, as evidence of the  long conceptual h istory  of leadership . He also 
po in ts to the  descrip tions of leaders and  the  p rescrip tions for effective 
leadership  contained  in  the  Old an d  New T estam ents, ancien t Icelandic sagas, 
Greek and  Rom an legends, C hinese classics from the E as te rn  Zhou dynasty , as 
well as M achiavelli’s m ore m odem  The Prince to illu stra te  the  long-term  
preoccupation  th a t  people have h ad  w ith the  sub ject of leadership . This 
in te res t in  leadersh ip  appears only to have intensified in  the  m odern e ra  and  
h as becom e the  focus of more th a n  ju s t  scho lars and  philosophers.
In a  1999 B u sin ess  W eek survey of 587 “large global com panies” the  273 
responden ts reported spending an  average of approxim ately $10 million on 
executive education  in  1998. The sam e survey reported  to ta l 1998-1999 
revenues for the  top 20 executive education  providers of $416.9  million 
(Reingold, Schneider, & Capell, 1999). Four years later, the  2003 
B usiness W eek  executive education  survey reported  th a t  th e  top 20 executive 
education  providers h ad  revenues of $648.5  million in  2002-2003 (Merritt,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
52003). This is a  56% increase  in revenues despite the  severe economic 
dow ntu rn  of th a t  period. Overall, Fulm er (1997) reported an n u al, p resum ably  
worldwide, corporate  expenditu res on m anagem en t train ing  an d  education  of 
$45 billion, and  Reingold et al. (1999) reported  corporate m anagem ent tra in ing  
and  educa tion  expend itu res of $16.5  billion in  the  United S ta tes alone.
One sim ple gauge of the  public’s in te res t in  leadersh ip  is the  num ber of 
books pub lished  on the  subject. A recen t sea rch  of the  Amazon.com w ebsite 
re tu rn ed  th e  titles of m ore th a n  14,200 books indexed u n d e r th e  subject of 
leadership . The w idespread in te rest in  leadersh ip  is not confined to the  lay 
public. Social sc ien tis ts have perform ed an  enorm ous n u m b er of leadership  
stud ies , m ost of w hich have been conducted  in  the  las t 40 years. A recen t 
search  of th e  PsycINFO d a tabase  revealed over 6 ,850 citations for references 
categorized u n d e r the  sub ject heading  “leadersh ip ,” all b u t four of w hich were 
pub lished  betw een 1965 and  today. A sim ilar search  of the  ERIC da tabase, 
u sing  th e  keywords “leadersh ip” and  “leadersh ip  tra in ing ,” yielded over 10,900 
citations for w orks pub lished  since 1961 b u t only 89 citations for works 
pub lished  prior to 1961. A lthough these  n u m b ers  illustra te  the  extensive 
in te res t in  leadersh ip  in  recen t decades, they  clearly underestim ate  the  n u m b er 
of leadersh ip  stud ies conducted  in  the  first h a lf of the tw entieth  century. For 
exam ple, Stogdill’s (1948) com prehensive survey of the  lite ra tu re  concerning 
personality  factors associated  w ith leadersh ip  cites 124 stud ies  com pleted 
betw een 1904 and  1947, an d  his follow-up surveys conducted  in 1970 found 
an  add itional 213 stu d ies  (Stogdill, 1974).
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The evidence of history, organizational clim ate stud ies, and  team  
perform ance stu d ies  su p p o rt the  widely held  belief th a t leadership  m atters, 
because  the  efforts of leaders resu lt in  im p o rtan t outcom es th a t directly affect 
th e  quality  of h u m an  life (Bass, 1990; Hogan, C urphy, & Hogan, 1994). One 
only h as  to consider the  influence of h isto rical leaders like Alexander the  G reat, 
M ohandas G andhi, M artin L uther, or Adolph Hitler to be convinced of the  
im portance of leadersh ip  on the world stage. O n a  sm aller scale, stud ies have 
show n th a t leadersh ip  plays an  im p o rtan t role in  m anagerial perform ance 
ra tings (Hater & B ass, 1988), superv isor induced  w orker s tre ss  (Hogan, Raskin, 
& Fazzini, 1990), b u sin ess  u n it  perform ance (Howell & Avolio, 1993), and  
perform ance on group creativity (Sosik, 1997).
Particularly  im portan t to organizations of all types are the  effects of 
transfo rm ational leadership . An outgrow th of Ja m es  M acGregor B u rn s ’ (1978) 
concept of “transform ing” leadersh ip , transfo rm ational leadership  purported ly  
yields greater organizational productivity  by m otivating organizational m em bers 
to subord ina te  personal in te res ts  to those  of th e  organization, exert a  level of 
effort well above th a t w hich is norm ally  expected, an d  b reak  ou t of h ab itu a l 
ways of th ink ing  in order to develop creative so lu tions to organizational 
problem s (Bass, 1985).
The belief th a t leadership  is im p o rtan t is also reflected in the  rap id  grow th 
of leadership  developm ent p rogram s on  college cam puses. In th e  United 
S ta tes, college leadership  developm ent p rogram s, ranging in  scope from sh o rt 
p art-day  w orkshops to doctoral degrees, doubled in  n u m b er to approxim ately
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7700 program s in  ju s t  th e  four-year period of 1994 to 1998 (Reisberg, 1998).
My own survey of Virginia colleges and  un iversities found 31 leadersh ip  
program s a t 16 of the  approxim ately 40 general bachelor degree granting  
in stitu tions in the state . M any colleges an d  universities believe th a t  leadersh ip  
developm ent is so im portan t th a t  they  have included  it a s  an  educational goal 
in their official m ission s ta tem en ts  (Cress e t al., 2001; D. C. Roberts, 1997).
My review of the u n d erg rad u a te  college catalogs of 33 in s titu tio n s in  Virginia 
revealed th a t 18 included th e  developm ent of th e ir s tu d e n ts  as leaders as p a rt 
of the  in stitu tion ’s official m ission or purpose . External dem and  an d  resources 
have helped sp u r the  growth of college leadersh ip  developm ent program s. For 
exam ple, during  the  period of 1990 to 1998, the  W. K. Kellogg Foundation  
provided $14.1 million to fund  31 leadersh ip  developm ent pro jects for college- 
age individuals (Z im m erm an-O ster & B u rk h ard t, 1999). The Kellogg 
Foundation  undertook  th is  effort in  response  to a  perceived crisis of leadersh ip  
in  America and the belief th a t, “...the  college environm ent is a  stra teg ic  se tting  
for learning these skills an d  theories [of leadership]” (Z im m erm an-O ster & 
B urkhard t, 1999, p. i). The m ilitary serv ices’ Reserve Officer T rain ing  Corps 
(ROTC) program s collectively constitu te  th e  largest externally-driven college 
level leadership developm ent program  in  th e  nation . W ith p rogram s in  every 
sta te  and  territory of th e  U nited S ta tes an d  existing on over 1,000 college an d  
university  cam puses, Army, Navy, an d  Air Force ROTC program s in 
com bination enroll m ore th a n  54 ,000 s tu d e n ts  in leadersh ip  developm ent 
instruction  and practical experiences.
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8Lim itations
Several aspects of the  design of th is  study  im pose lim itations on the  utility  
of the resu ltan t d a ta  an d  conclusions th a t can  be draw n from th e  data. The 
population to w hich the  findings of the  study  can  be confidently extended is 
lim ited by the  un ique n a tu re  of the  sub ject pool. The focal resea rch  sub jects of 
th is study  were the formally designated  s tu d e n t leaders of officially recognized 
college s tu d en t organizations from 13 colleges an d  un iversities in  North 
Carolina and  Virginia. In addition, leadersh ip  perform ance d a ta  were gathered  
from observers who were m em bers of the  s tu d e n t leaders ' organizations. It is 
likely th a t individuals in  th is  sub ject pool differ from college s tu d e n ts  in 
general, and  th is likelihood lim its the  degree to w hich study  d a ta  can  be 
generalized to o ther populations.
A second lim itation of the  stu d y  is th a t the  self-report M ini-M arkers 
personality  inventory and  M ultifactor Leadership Q uestionnaire  in s tru m en ts  
m ay suffer from self-serving “faking good” biases. It m ay also be the  case th a t  
observer ratings of different d im ensions of leader perform ance suffer from  a  
halo effect. If active, su ch  biases would reduce the validity of th e  in s tru m en t 
d a ta  and  the  conclusions subsequen tly  draw n from those data .
This study is also limited by its investigation of only two observed 
independent variables, personality  an d  critical th inking , a s  p red ictors of 
leadership  perform ance. The research  lite ra tu re  suggests th a t o ther variables, 
such  as general intelligence, em otional intelligence, judgm en t, locus of control, 
etc. are also im portan t correlates to leadersh ip  perform ance.
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9Procedures
Potential partic ipan ts were identified by obtaining ro ste rs  of officially 
recognized s tu d en t organizations, the ir leaders, and  leader con tact inform ation 
from institu tiona l w ebsites or from the  S tu d en t Affairs office or equivalent of 13 
colleges an d  universities in  North Carolina an d  Virginia. Three universities h ad  
s tu d e n t leader contact inform ation publicly available on th e ir institu tional 
w ebsites. For these in stitu tions, I sim ply downloaded the  inform ation. For the  
rem aining 10 institu tions, I obtained s tu d e n t leader con tact inform ation from 
institu tiona l officials.
S tu d en t leaders were contacted by electronic mail (Appendix A) to 
determ ine if they were willing to participate  in  the  study. This initial con tact 
em ail contained  a  un ique  u se r  identification an d  passw ord for each  s tu d e n t as 
well as a  hyperlink to a  secure In ternet site w here the  study  w as hosted. After 
reading an d  responding to an  informed consen t disclosure (Appendix B), those  
who agreed to participate  were adm itted  to the  area  of the  w ebsite contain ing  
the  resea rch  in strum en ts. There, s tu d e n t leaders were able to complete a  sh o rt 
dem ographic questionnaire  (Appendix C) an d  th ree  research  in stru m en ts . The 
three research  in s tru m en ts  were the  M ini-M arkers personality  inventory 
(Saucier, 1994), W atson-G laser Critical T hinking A ppraisal (W atson & G laser, 
1980), an d  the  self-report form of the  M ultifactor Leadership Q uestionnaire  
(Bass & Avolio, 2000).
As p a rt of the dem ographic questionnaire , s tu d en t leaders were asked  to 
nom inate th ree  m em bers of their organizations who knew  the  leaders well
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enough to ra te  the  leader's leadersh ip  perform ance. These observers were 
subsequen tly  contacted by em ail (Appendix D) and  invited to partic ipate  in the  
stu d y  using  the  sam e m ethods as were u sed  for the  s tu d e n t leaders. O bservers 
com pleted a  dem ographic questionnaire  (Appendix E) an d  the  ra te r form  of the 
M ultifactor Leadership Q uestionnaire (Bass & Avolio, 2000).
The two hypothesized m odels, w hich relate personality  and  cognitive 
a ttrib u te s  to leadersh ip  effectiveness were tested  using  p a th  analysis and  
s tru c tu ra l equation  modeling.
Definition of Term s
The following key term s an d  th e ir operational definitions are  u sed  in th is 
study.
Cognitive complexity. The indiv idual’s capacity to perceive, com prehend, 
and  m anipu late  inform ation. Cognitive complexity includes the  indiv idual’s 
ability to screen  large quantities of inform ation, select inform ation th a t  is 
relevant to the  issue  or goal, synthesize new inform ation w ith existing 
inform ation, and  analyze the synthesized inform ation to discern  im plications 
for the  issue  or goal.
Creativity. The ability to exercise personal d iscretion to produce novel and  
effective so lu tions to ill-defined problem s in complex an d  am biguous 
environm ents.
Critical thinking. The Am erican Philosophical A ssociation’s definition of 
critical th inking  w as u sed  in  th is study: “..purposeful, self-regulatory ju d g m en t 
w hich resu lts  in in te rp re ta tion , analysis, evaluation, and  inference, a s  well a s
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explanation  of the  evidential, conceptual, methodological, criteriological, or 
contextual considerations upon  w hich th a t  judgm en t is based” (Facione, 1990, 
P-2)
Leadership. A large n u m b er of definitions of leadership  have been offered 
by leadersh ip  researchers. L eadership h a s  been  conceptualized as the  exercise 
of power (B um s, 1978), shap ing  an d  influencing of organizational cu ltu re  
(Schein, 1992), transfo rm ation  and  in sp ira tion  of followers (Bass, 1985), 
consensus building and  work facilitation (Yukl, 2001), and  influencing o thers 
(Rauch & Behling, 1984). This study  em ployed the  in terpersonal influence 
view as  its operational definition of leadership . Espousing th is  view, R auch  
and  Behling (1984, p. 46) define leadersh ip  as “the process of influencing the  
activities of an  organized group tow ard goal achievem ent.” The exercise of 
leadersh ip  includes su ch  leader behaviors as establish ing  conditions th a t 
prom ote follower m otivation, providing pu rpose  and  vision, giving direction, 
m aking decisions, solving problem s, an d  facilitating group p rocesses an d  effort. 
This operational definition of leadersh ip  add resses only the  purpose  or function  
of leaders. The ac tual execution of leadersh ip  occurs w ithin the  context of a  
complex system  of in teracting  elem ents th a t  includes leader, follower, and  
organizational charac teristics as well a s situa tional factors.
Leadership performance. As u sed  in  th is  study, leadersh ip  perform ance 
includes both  process and  outcom es. It ad d resses  the  behaviors th a t an  
individual exhibits w hen attem pting  to exert leadership , an d  th e  outcom es of 
the leader's efforts. This te rm  encom passes bo th  the  in te rpersonal influence
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definition of leadersh ip  given above, and  the  success of th e  leader in  facilitating 
and  achieving organizational goals.
Sum m ary
Many colleges an d  universities have em braced th e  m ission of producing 
g radua tes who are well equipped to d ischarge leadersh ip  roles in  society. 
A lthough leadership  research  conducted  over the  las t four decades clearly 
ind icates th a t  personality  and  cognitive a ttrib u tes  are strongly rela ted  to 
leadership  effectiveness, the  com bined effects of personality  and  cognitive 
a ttrib u te s  have no t been  well stud ied . If in stitu tions of higher education  are to 
design m axim ally effective leadersh ip  developm ent program s, they  m u st 
u n d e rs tan d  the  role and  in terplay of personality  and  cognitive a ttr ib u te s  in  
determ ining the leadersh ip  effectiveness of the ir s tu d en ts . This study  
hypothesized and  sough t to te s t two leadersh ip  m odels th a t  com bine 
personality  and  cognitive a ttr ib u te s  to predict leadersh ip  effectiveness.
C hapter II reviews selected lite ra tu re  pertain ing  to personality  and  
cognitive a ttribu tes an d  the ir re la tionsh ip  to leadersh ip  perform ance. The goal 
of chap ter II is to p a in t a  verbal p ic tu re  of w hat is know n abou t personality  and  
cognition as de term inan ts of leadersh ip  success, and  to reveal the  
shortcom ings in the  existing lite ra tu re  th a t th is study  is designed to address.
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CHAPTER II
REVIEW OF THE LITERATURE
Leader Functions and  Q ualities 
Leaders are  elected, hired, appointed, or accepted by groups because the 
m em bers expect the  leader to benefit the group by helping it achieve its 
pu rpose  and  goals (Stogdill, 1948). The leader helps the  group by exercising 
power (Burns, 1978), providing direction (Jacobs & Ja q u es , 1990) and  vision 
(Bass, 1985), estab lish ing  an d  guiding organizational cu ltu re  (Schein, 1992), 
influencing o thers (Rauch & Behling, 1984; Yukl, 2001), m aking decisions, and  
insp iring  effort (Jacobs & Ja q u es , 1990; U.S. D epartm ent of the  Army, 1999) 
and  com m itm ent. These functions require the  leader to be dedicated  to the 
group, m otivated to lead (Chan & Drasgow, 2001), and  to possess the 
capacities and  skills for creative and  critical th o u g h t (Mumford & Connelly, 
1991), sense m aking, problem  solving (Mumford & Connelly, 1991), 
com m unication, an d  in te rpersonal em pathy. Leaders m u st be open to new 
experiences and  ideas an d  adep t a t scann ing  the  environm ent (U.S. 
D epartm ent of the  Army, 1987) so th a t they can  identify opportun ities and  
possibilities for th e ir groups. They m u st be com fortable w orking in  am biguous 
environm ents to m ake decisions based  on reason  and  ju dgm en t even w hen 
inform ation is incom plete and  the  fu tu re  u n certa in  (Mumford & Connelly, 
1991). Finally, leaders m u s t be genuinely en th u sed  ab o u t the  w ork of the ir
13
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groups and  able to convey and  m odel th is  en th u s ia sm  for bo th  m em bers and  
non-m em bers.
Transformational Leadership  
Since House pub lished  his stu d y  of charism atic  leadersh ip  (House, 1977) 
and  Ja m e s  M acGregor B u rns (1978) in troduced  the  concept of “transform ing” 
leadersh ip , m uch  of th e  effort of leadersh ip  researchers h as  focused on the  
ability of leaders to produce transform ational effects on th e ir followers and  
organizations. This line of resea rch  w as significantly advanced by B ernard 
B ass (1985) who h a s  rem ained a  prolific investigator of transform ational 
leadersh ip  to the  p re sen t day. Building on B u m s (1978) description of the 
ability of leaders to personally  engage w ith followers so th a t followers becam e 
insp ired  to g rea ter effort and  com m itm ent, B ass (Avolio, W aldm an, & 
Y am m arino, 1991; B ass, 1985, 1998) developed a  fram ew ork of 
transfo rm ational leadersh ip  consisting  of five com ponents (Antonakis, Avolio, & 
S ivasubram aniam , 2003; B ass 8 & Avolio, 2000) w hich he labeled idealized 
influence (a ttribu ted), idealized influence (behavior), insp ira tional m otivation, 
in te llectual stim ulation , an d  individualized consideration. Idealized influence 
(attributed) describes th e  follower's perception of the  charism atic  qualities of 
the  leader, w hereas idealized influence (behavior) describes the charism atic  
behaviors of the  leader. C harism atic  qualities an d  behaviors are  those  w hich 
indicate confidence, power, and  values (Antonakis et al., 2003). C harism a 
causes followers to adm ire and  seek  to becom e like the  leader. Inspirational 
motivation requ ires th a t  the  leader com m unicate  a  compelling vision of the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
15
fu tu re  to bu ild  follower com m itm ent an d  en th u s ias tic  support. Intellectual 
stim ulation  sp u rs  follower creativity by question ing  limiting assum ptions and  
encourag ing  divergent th inking . Individualized consideration  requires th a t the  
leader take  a  m entor-like role, recognizing an d  dem onstra ting  concern for the  
individual c ircu m stan ces, goals, an d  needs of the  follower.
R esearchers have gathered  considerable evidence supporting  the positive 
rela tionsh ip  betw een transfo rm ational leadersh ip  behaviors and  a  variety of 
m easu res  of leadersh ip  effectiveness (Bass, 1997; Howell 8 & Avolio, 1993; Lowe, 
Kroeck, & S ivasub ram an iam , 1996; Y am m arino & B ass, 1990). In addition, 
evidence suggests th a t transfo rm ational leadersh ip  theory is ro b u st across 
cu ltu res  (Bass, 1997).
D espite the  strong em phasis th a t  it h a s  received over the  p a s t two 
decades, transfo rm ational leadersh ip  is no t the  only form of leadersh ip  
behavior, an d  it is no t even the  only effective form of leadership  behavior. 
Indeed, B ass an d  Avolio (Antonakis e t al., 2003; Avolio, B ass, 85 Ju n g , 1999) 
describe a  “full range” of leadersh ip  consisting  of nine leadership  factors in  
th ree  groups. At the  u p p e r end of th e  range are  the  very active and  involved 
five transfo rm ational leadersh ip  factors described  above. The next level, 
tran sac tio n a l leadership , consists of th ree  leadersh ip  factors related  to the  
estab lish m en t and  enforcem ent of goals an d  perform ance s tan d ard s , a s  well as 
the  delivery of rew ards for satisfactory  perform ance. The first of these  the  
tran sac tio n a l factors is contingent rew ard  leadersh ip , w hich involves the  
exchange of a  rew ard from  the  leader in  re tu rn  for the  desired perform ance of
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the  follower. The o ther two tran sac tio n a l leadersh ip  factors are  m anagem ent- 
by-exception (active) and  m anagem ent-by-exception (passive). M anagem ent-by- 
exception is characterized by the  leader tak ing  action only w hen a  problem  
occurs in  the  organization. In the  active form, the  leader continually  scan s  the 
organization for indications of em erging problem s, an d  tak es action  to solve the  
problem s before they grow. In the  passive form, the  leader tak es action  only 
w hen  a  problem  or crisis h a s  fully em erged. At the  lower end of the  full range 
of leadership  is the  very inactive laissez-faire  leadership . Laissez-faire leaders 
a re  leaders in nam e, b u t they  are  largely disconnected and  uninvolved in the  
organization th a t they p u rp o rt to lead.
Effective leaders m ay employ a  variety  of bo th  transfo rm ational an d  the  
active forms of tran sac tional leadersh ip  behaviors. The choice an d  
effectiveness of leadership  behaviors can  be influenced by a  variety  of factors 
including organizational cu ltu re  an d  norm s, h ierarch ical level of the  leader, 
individual characteristics of leader and  followers, in te rna l an d  ex ternal 
stakeholders, desired outcom es, etc. (Antonakis et al., 2003).
The B ases for L eadership  Effectiveness
The foundation from w hich the  leader operates consists of th e  leader's 
basic  cognitive abilities an d  personality  a ttrib u tes . These individual 
dim ensions help estab lish  th e  boundaries of the  leader’s behavior. L eadership  
success requires th a t the  leader possess the  cognitive power (Jaques & 
Clem ent, 1994; M ehltretter, 1996) and  skills needed to resolve th e  challenges 
th a t he or she encounters. Similarly, the  n a tu re  an d  s tren g th  of th e  leader’s
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personality  tra its  m u st be sufficient to m ake it likely th a t  the  leader will select 
appropria te  behaviors for a  given situation  an d  be com fortable in  perform ing 
those behaviors. Leadership knowledge an d  p rocedural skills a re  usefu l to 
leaders an d  often enhance  leadersh ip  effectiveness. S uch  knowledge and  skills 
constitu te  the  tools of leadership . They can  be readily ta u g h t an d  learned, b u t 
they alone do not determ ine the  success of th e  leader. It is th e  core cognitive 
and  personality  dim ensions of the  leader th a t  will determ ine w hether the  leader 
will learn , select, and  properly u se  th e  tools of leadership .
Cognition
The relationship  betw een cognitive factors and  leadersh ip  h a s  been  a 
focus of leadership research  for nearly  a  century . As m entioned earlier, group 
m em bers expect the  leader to benefit the group by helping it achieve its  
purpose and  goals (Stogdill, 1974). In order to help the  group, the  leader m u st 
gain an  accurate  u n d ers tan d in g  of the  organizational system  an d  the  external 
environm ent th a t affects the  organizational system . The leader m u s t a ssess  
the  organization’s situation , develop p lans to resolve deficiencies an d  capitalize 
on streng ths, com m unicate the  p lan  to organizational m em bers, an d  m onitor 
the  execution of the  p lan , m aking p lan  ad ju stm en ts  as needed. T hus, the  
cognitive a ttribu tes required  of leaders perta in  prim arily to th e  functions of 
situational perception, inform ation processing, p lanning, an d  problem  solving. 
R esearch h as  associated a  wide num ber of cognitive a ttr ib u te s  w ith leadersh ip . 
These a ttribu tes can  be grouped into three rela ted  categories: intelligence, the  
ability to deal with complexity, an d  the  ability to solve problem s.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
18
Intelligence
Studies exam ining th e  relationship betw een intelligence an d  leadership  
have consistently  found m oderate positive correlations betw een various 
m easures of leader intelligence and  leadership a tta inm en t, perception, and  
perform ance. Stogdill (1948) reviewed 124 leadersh ip  stud ies conducted  
betw een 1904 and  1947 an d  found 27 stud ies th a t  d iscussed  intelligence as a  
leader trait. Of these  27 studies, 23 reported th a t the  leader (mainly s tu d e n t 
leaders in  prim ary  an d  secondary schools) had  a  h igher intelligence th a n  the 
average intelligence of th e  m em bers of the  leader’s group. Sixteen of these  
stud ies correlated leadersh ip  with m easures of intelligence, yielding a n  average 
correlation of approxim ately .28. In a  follow-up survey Stogdill (1974) reviewed 
an  additional 163 stud ies of leadership  characteristics conducted  betw een 
1948 and  1970 and  found 25 stud ies th a t reported  a  positive rela tionship  
betw een intelligence an d  leadership.
There is som e evidence th a t there  are lim its to the  benefit of intelligence 
for leaders. Ghiselli (1963) found a  strong curvilinear re la tionsh ip  betw een 
intelligence and  m anagerial success in  three groups of m anagers. He reported  
th a t “...those individuals earning bo th  low and  very high scores [were] ...less 
likely to achieve success in  m anagem ent positions th a n  those  w ith scores a t 
in term ediate  levels.” (p. 898).
Bray an d  Howard (Bray, Campbell, & G rant, 1974; Bray & Howard, 1983; 
Howard & Bray, 1990) conducted a  th irty-year longitudinal study  of Bell 
System  m anagers. Beginning w ith 422 individuals who h ad  becom e Bell
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System  m anagers in the  m id- to late-1950s, Bray and  Howard adm inistered  a  
wide variety  of assessm en ts  including asse ssm en t center sim ulations, 
personality  m easu res, and  te s ts  of cognitive ability. Cognitive ability w as 
a sse ssed  prim arily by the  School and  College Ability Test (SCAT) and  the 
Critical T hinking in  Social Science Test (Bray et al., 1974). Partic ipants were 
reassessed  on these  te s ts  a t  years 8  and  20 of the  study. Intelligence, as 
m easu red  by the  com bined verbal and  quan tita tive  score of the  SCAT, w as a  
strong  pred ictor of m anagerial success a t year 20 (r = .40, p  < .001) (Bray & 
Howard, 1983), as w as critical th inking  ability (r = .41, p  < .005) (Howard & 
Bray, 1990). Factor analysis of the sim ulations and  o ther te s ts  of ability 
identified th ree  prim ary factors w hich were labeled adm inistrative ability, 
in te rpersonal ability, and  cognitive ability. Of these  th ree  factors, the cognitive 
ability factor proved to be m ost im portan t predictor of m anagerial success a t 
year 20 (r = .38, p  < .005) (Howard & Bray, 1990).
In a  m eta-analysis of 18 stud ies th a t  exam ined the relationship  betw een 
intelligence an d  leadership , Lord, De Vader, and  Alliger (1986) found a  m ean  
correlation betw een intelligence and  leadersh ip  of .50. Although the Lord e t al. 
(1986) m eta-analysis h as  been  widely influential, resu lting  in m ore th a n  125 
citations, a  m ore recen t an d  com prehensive m eta-analysis conducted by Ju d g e , 
Colbert, an d  Ilies (2004) found a  more m odest correlation betw een intelligence 
an d  leadersh ip  of .27 (corrected for range restric tion). In d iscussing  the 
divergent findings betw een the  two m eta-analy ses, Judge  et al. (2004) note th a t  
th e ir m eta-analysis is more likely to be represen tative  of the relationship
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betw een intelligence and  leadersh ip  because  it employed correlations from 151 
independen t sam ples, w hereas th e  Lord et al. m eta-analysis employed only 18 
correlations. Additionally, nearly  25% of th e  stud ies analyzed by Lord et al. 
u sed  m easu res of perceived intelligence ra th e r  th a n  m ore objective paper-and- 
pencil m easu res of intelligence. In  con trast, only a  little more th a n  5% of the 
s tud ies  analyzed by Judge  et al. u sed  m easu res of perceived intelligence. 
Perceived intelligence has been  show n to correlate m uch  more strongly w ith 
leadersh ip  th a n  objectively m easu red  intelligence (Judge et al., 2004). 
Complexity
Cognitive complexity or pow er (Jacobs & Jaq u es , 1990; Jaq u es , 1989; 
M umford 85 Connelly, 1991) refers to the  individual’s  capacity to perceive, 
com prehend, and  m anipulate  inform ation. To effectively com prehend and  
resolve organizational challenges, the  leader’s cognitive complexity m u st be 
equal to or greater th a n  the s itua tiona l complexity th a t the  leader faces. 
Cognitive complexity becom es a n  increasingly  im portan t leader characteristic  
a t h igher levels of leadership  w here the  leader m u st deal w ith a  large 
m ultifaceted organization p u rsu in g  com plex organizational goals over extended 
periods of time (Jaques & C lem ent, 1994; Mumford, Zaccaro, Harding, 
F leishm an, & Reiter-Palm on, 1993; U.S. D epartm ent of the  Army, 1987). In 
su ch  situations, the  leader m u s t be able to continuously  screen  large 
quan tities of som etim es conflicting inform ation, select inform ation th a t is 
relevant to the accom plishm ent of the  organizational m ission and  goals, 
synthesize the selected inform ation w ith th e  existing u n d ers tan d in g  of the
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organizational system  an d  external environm ent, and  analyze the  revised 
situa tional u n d ers tan d in g  to d iscern  im plications for the  accom plishm ent of 
th e  organizational m ission  and  goals (Coumbe, Leonard, & Brown, 1999; 
F leishm an e t al., 1991; Kickul & N eum an, 2000). As Yukl (2001) explains 
cognitive complexity:
A person  with low cognitive complexity sees things in  sim plistic b lack  and  
w hite term s and  h a s  difficulty in  seeing how m any diverse elem ents fit 
together to m ake a  m eaningful whole. A person  w ith high cognitive 
complexity is able to see m any sh ad es of gray, and  is able to identify 
complex p a tte rn s of rela tionsh ips and  pred ict fu ture  events from c u rren t 
trends, (p. 194)
Problem Solving
One of the  m ost im portan t w ays th a t leaders con tribu te  to their 
organizations is by solving organizational problem s. The ability of the  leader to 
solve problem s is closely related  to th e  leader’s intelligence, cognitive 
complexity, and  relevant dom ain knowledge. Problem solving, however, 
requires more th an  ju s t  possessing  a  high degree of intelligence, cognitive 
ability, and  dom ain knowledge. The leader m u s t be able to apply these  
capacities in  creative w ays to produce so lu tions th a t best m eet th e  needs of the  
organization u n d er the  existing c ircu m stan ces . The organizational problem s 
th a t  leaders m u st solve are  often ill-defined (Mumford & Connelly, 1991), 
w ithou t clear criteria ag a in st w hich proposed so lu tions can  be weighed. This is 
especially tru e  for h igher level leadersh ip  positions w ith com plex system s and
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long p lanning  horizons. Such  problem s require critical th ink ing  ability, 
cognitive complexity (Jaques & Clem ent, 1994), “ab s trac t integrative th ink ing  
sk ills” (Jacobs & Ja q u es , 1990, p. 283), and  an  individual to lerance for 
am biguity an d  uncerta in ty .
Problem Solving and Creativity
Viewing leadersh ip  in  the  context of sociotechnical system s theory, 
M umford and  Connelly (1991) argue th a t  organizational leadersh ip  requires 
creativity. They base  th e ir conclusion on the sim ilarities betw een the 
charac teristics of the  organizational leader’s ta sk  an d  the  charac teristics of 
creative acts in  general. First, organizational leadersh ip  an d  creativity are bo th  
productive acts. Leaders produce novel solutions to problem s by perform ing 
“boundary  role” functions aim ed a t influencing organizational m em bers and  
subsystem s so th a t  organizational goals are accom plished. Second, 
organizational leadersh ip  an d  o ther form s of creative acts are  often perform ed 
in complex an d  am biguous environm ents, and  th e ir problem s an d  p roducts are 
typically ill-defined a t th e  ou tset. Third, both  organizational leaders and  o ther 
creative individuals exercise “..some degree of personal d iscretion concerning 
exactly when, w here, how, and  why action will be tak e n ” (Mumford & Connelly, 
1991, p. 293). According to M umford an d  Connelly (1991), these  
charac teristics of the  leader’s task , th e  exercise of d iscretion in  the  p roduction  
of solutions to ill-defined problem s, are  defining charac teristics of creativity. 
Therefore, leaders are  creato rs and  leadership  is a  creative act.
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Clearly, th e  creative ac t of producing novel so lu tions to complex ill-defined 
problem s requ ires th a t  the  organizational leader possess an  array  of well- 
developed cognitive skills. F irst, the leader m u st possess relevant knowledge.
It is u se fu l for th e  leader’s knowledge base  to go beyond the  ap p aren t dom ain 
of the  problem , because  concepts from o th er dom ains m ay suggest novel 
app roaches to problem  solution. Beyond possessing  knowledge, the  leader 
m u s t be able to determ ine w hen existing knowledge s tru c tu re s  are  inadequate  
for th e  problem  a t h an d  a n d  reorganize knowledge s tru c tu re s  to facilitate 
problem  solu tion  (Mumford & G ustafson, 1988). O ther cognitive capacities 
w hich underlie  creativity include intelligence, cognitive complexity, divergent 
th ink ing , critical th ink ing , m etacognition, an d  m any  o thers (Feldhusen & Goh, 
1995; M umford & Connelly, 1991). In add ition  to cognitive capacities, 
creativity is linked to personality  factors su c h  as the  desire for new  and  novel 
experiences (McCrae, 1987), nonconform ance, independence, a n  in ternal locus 
of control (Runco a s  cited in  Feldhusen  & Goh, 1995), extraversion (L. A. King, 
McKee W alker, & Broyles, 1996), and  o thers.
Problem Solving and Reflective Judgm ent
Well developed reflective judgm en t (P. M. King & Kitchener, 1994) is an  
im portan t aspec t of the  lead er’s ability to resolve the  so rt of ill-defined real- 
world problem s th a t  leaders an d  organizations often face. King and  K itchener’s 
(1994) Reflective Ju d g m en t Model ad d resses  the  developm ent of “epistem ic 
cognition,” w hich consists of the  beliefs th a t  an  individual holds, “...abou t th e  
lim its of knowing, th e ir certa in ty  of know ing, and  the  criteria for knowing” (P.
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M. King & K itchener, 1994, p. 12). The m odel is com prised of seven stages, 
each characterized  by qualitatively different w ays of reasoning  abou t ill- 
s tru c tu re d  problem s (Hofer & Pintrich , 1997). King an d  K itchener’s (1994) 
descrip tions of the  seven stages of th e  Reflective Ju d g m en t Model can  be 
sum m arized  as follows. The first th ree  stages of the  RJI are classified as “pre- 
reflective.” In these  stages knowledge is a ssu m ed  to be certain  an d  know able 
even if it m ay not be know n a t th e  m om ent. The pre-reflective individual defers 
to the  opinions of au tho rity  figures to ju stify  knowledge beliefs. In  th e  “quasi- 
reflective” stages four and  five, knowledge is seen  as u n certa in  and  dependen t 
upon  context and  perceptions. R easoning an d  evidence are applied in  a 
som ew hat unba lanced  way to ju stify  knowledge beliefs in  stage four, b u t in 
stage five, reasoning  an d  evidence a re  applied in  a  b e tte r balanced  and  
im partial way. True reflective th in k in g  is a tta in ed  in  stages six an d  seven in 
w hich the  individual com es to know  an d  accep t th a t som e knowledge m ay be 
u n a tta in ab le  and  th a t  knowledge beliefs an d  problem  solutions are  ju stified  by 
weighing evidence an d  probabilities. Reflective ju dgm en t is strongly tied to 
educational level w ith average reflective ju d g m en t levels progressing from  3.2 
for a  sam ple of h igh school s tu d e n ts , to 3 .6  for college freshm en, 4.0 for college 
seniors, an d  4.76 for g raduate  s tu d e n ts  (P. M. King & Kitchener, 2002). While 
these  gains m ay seem  sm all, the  grow th in  reflective judgm en t du ring  the  
u n d erg rad u a te  years rep resen ts a n  effect size of approxim ately one s ta n d a rd  
deviation (Wood, Kitchener, & Je n se n , 2002).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
25
Critical Thinking
Critical th inking  is a  com m on th rea d  th a t  links the  cognitive leadership  
a ttrib u te s  of intelligence, cognitive complexity, an d  problem  solving (including 
reflective judgm ent). A sim ple search  of the  In terne t yields dozens of 
definitions of critical th ink ing , w hich vary widely in  the ir scope and  rigor. One 
of the  m ost extensive efforts to define critical th ink ing  an d  identify the  qualities 
of the  “ideal critical th in k e r” was conducted  by th e  A m erican Philosophical 
Association from F ebruary  1988 to November 1989. This s tu d y  employed the 
Delphi M ethod and  engaged a  panel of 46 experts to identify th e  skills and  
d ispositions th a t define critical th ink ing , as well as to develop 
recom m endations for th e  in stru c tio n  an d  a sse ssm en t of critical thinking. The 
panel defined critical th ink ing  in  its  co n sen su s sta tem en t by saying: “We 
u n d e rs tan d  critical th ink ing  to be purposeful, self-regulatory ju d g m en t w hich 
resu lts  in in terpretation , analysis, evaluation, an d  inference, a s  well as  
explanation of the evidential, conceptual, m ethodological, criteriological, or 
contextual considerations upon  w hich th a t ju d g m en t is b a sed ” (Facione, 1990, 
p. 2). Recognizing th a t critical th in k e rs  m u st possess no t only the  cognitive 
skills of critical thinking, b u t also th e  d isposition th a t leads to th e  rou tine  u se  
of critical th inking  skills, th e  panel described  (Facione, 1990) th e  ideal critical 
th inker as:
The ideal critical th in k e r is hab itua lly  inquisitive, well-inform ed, tru s tfu l 
of reason, open-m inded, flexible, fair-m inded in evaluation, h o n est in 
facing personal b iases, p ru d en t in  m aking  judgm en ts, willing to
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reconsider, clear abou t issues, orderly in com plex m atters, diligent in 
seeking relevant inform ation, reasonable  in  th e  selection of criteria, 
focused in inquiry, and  p e rs is ten t in  seeking re su lts  w hich are as precise 
as the sub ject and  the  c ircum stances of inquiry  perm it, (p. 2 )
Although dispositional qualities are  clearly im p o rtan t in  determ ining if 
an d  how the individual will employ critical th ink ing  skills, critical th ink ing  
a ssessm en t in s tru m en ts  typically directly m easure  only the application of 
cognitive critical th ink ing  skills and  th en  infer the  existence of the  dispositional 
com ponents of critical th inking  from the  ap p aren t m otivation of the  individual 
to apply the cognitive skills. The W atson-Glaser Critical Thinking Appraisal 
(WGCTA), one of the  m ost widely u sed  m easu res of critical th inking, is one 
su ch  instrum ent. The WGCTA views “...critical th ink ing  as a  com posite of 
a ttitudes, knowledge, and  skills” (Watson & Glaser, 1980, p. 1). The essen tia l 
a ttitudes, knowledge, and  skills are  described as:
(1 ) a ttitudes of inquiry th a t involve a n  ability to recognize the  existence of 
problem s and  a n  acceptance of the  general need  for evidence in su p p o rt of 
w hat is asse rted  to be true; (2 ) knowledge of th e  n a tu re  of valid inferences, 
abstractions, an d  generalizations in w hich the  w eight or accu racy  of 
different k inds of evidence are logically determ ined; and  (3) skills in 
employing an d  applying the above a ttitu d es an d  knowledge, (p. 1 )
W atson and  G laser (1980) describe five WGCTA su b te s ts  u sed  to a sse ss  these  
a ttitudes, knowledge, and  skills:
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T est 1. Inference. D iscrim inating am ong degrees of tru th  or falsity of 
inferences draw n from given data .
T est 2. Recognition o f  A ssum ptions. Recognizing u n s ta te d  assum ptions or 
p resuppositions in given s ta tem en ts  or assertions
T est 3. Deduction. D eterm ining w hether certain  conclusions necessarily  
follow from inform ation in given s ta tem en ts or prem ises.
Test 4. Interpretation. W eighing evidence an d  deciding if generalizations or 
conclusions based  on the  given d a ta  are w arran ted .
Test 5. Evaluation o f  Arguments. D istinguishing betw een argum ents th a t 
are strong  and  relevant, (p. 2 )
Using the  com ponent m easu res of the  WGCTA as an  operational definition 
of critical thinking, the  linkage betw een critical th inking  an d  the  cognitive 
a ttr ib u te s  of leadership , (intelligence, cognitive complexity, an d  problem  
solving) can  be seen  readily.
Critical thinking and intelligence.
From  th e  viewpoint of G ardner’s (1983) theory of m ultiple intelligences, 
critical th ink ing  is virtually synonym ous w ith  the  problem  solving and  scientific 
reason ing  abilities th a t  define G ardner’s logical-m athem atical intelligence. In 
fact, v irtually  all researchers agree th a t general intelligence (g) “reflects the 
ability to reason , solve problem s, th in k  abstractly , and  acquire knowledge” 
(Gottfredson, 1997, p. 93). Reasoning, problem  solving, and  ab s trac t th ink ing  
abilities are  defining characteristics of critical th ink ing  an d  are cen tra l to the  
WGCTA.
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The re la tionsh ip  betw een critical th inking, a s  m easured  by the  WGCTA, 
an d  general intelligence is well docum ented . W atson and  G laser (1980) report 
significant correlations betw een the  WGCTA an d  trad itional m easures of 
general intelligence, su ch  as the Otis-Lennon Mental Ability Test, Stanford  
A chievem ent Test, and  California Achievem ent Tests  ranging from .30 to .81 for 
high school an d  college s tuden ts . W atson an d  G laser (1980, p. 13) also report 
th a t “high correlations are found w ith o ther ability m easures, such  a s  th e  Miller 
Analogies Test, the  College Entrance Exam ination Board, the Scholastic A ptitude  
Test, and  th e  American College Test.” Significant correlations for these 
m easu res range from .29 to .69 for several college s tu d en t sam ples. In a  m ore 
recen t study, Moutafi, Furnham , an d  C rum p (2003) calculated the correlation 
betw een general intelligence and  the  WGCTA to be .60. Because of the  strong  
rela tionsh ip  betw een the  WGCTA an d  s ta n d a rd  m easures of general 
intelligence, som e researchers have u se d  the WGCTA as a  surrogate 
intelligence test. For exam ple, M osher (1999) u sed  the  WGCTA to estim ate  IQ 
scores of m anagem ent assessm en t cand idates an d  Moutafi e t al. (2003) u sed  
th e  WGCTA as  a  d irect m easure  of fluid intelligence. Despite the  correlations 
betw een intelligence and  WGCTA scores reported by W atson an d  G laser, they  
s ta te  th a t factor analysis of the  WGCTA su ppo rts  the  contention th a t the  
WGCTA “is m easuring  a  un id im ensional aspec t of ability” and  th a t  th is  
dim ension “can  be seen  as d istinc t from  overall in tellectual ability” (p. 13).
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Critical thinking and cognitive complexity.
Critical th ink ing  and  cognitive com plexity can  be seen as corequisites for 
each  other. Critical th ink ing  involves th e  exercise of judgm en t based on 
evidence, concepts, m ethods, criteria, or context to produce “in te rp re ta tion , 
analysis, evaluation, and  inference” (Facione, 1990, p. 2). Critical th inking  
th u s  clearly requires the  abilities to perceive, com prehend and  m anipulate  
inform ation, w hich are  basic  elem ents of cognitive complexity. O n the  o ther 
hand , a s described by m any leadersh ip  an d  m anagem ent researchers, cognitive 
complexity also refers to th e  ability to d iscern  p a tte rn s  and  tren d s (Yukl, 2 0 0 1 ), 
and  to develop m ental schem as (Mumford & Connelly, 1991), also referred to 
as “fram es of reference” (U.S. D epartm ent of the  Army, 1987) or “causa l m ap s” 
(Jacobs & Jaq u es , 1990), th a t  explain th e  com ponents, ru les, an d  principles 
th a t com prise and  govern the  organization as an  open system . Patterns, 
trends, and  schem as identified by the  leader serve an  im portan t function for 
bo th  the  leader and  the  organization by m aking  sense of or simplifying 
complexity and  thereby facilitating p lanning , decision m aking, and  action 
(Jacobs 8 s Jaq u es , 1990; M umford & Connelly, 1991). Critical th inking  skills, 
su ch  a s  those m easured  by the  WGCTA (inference, recognition of assum ptions, 
deduction, in terpretation , an d  evaluation  of argum ents), as well a s o thers are 
essen tia l to the leader’s ability to m ake sense  of situational am biguity and  
complexity.
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Critical thinking and  problem  solving.
W atson and  G laser (1980) equated  critical th ink ing  to the cognitive skills 
requ ired  for effective problem  solving, and  the  WGCTA is bu ilt a round  a 
problem  solving definition of critical th inking. In defining th e  concept of critical 
th ink ing , W atson and  G laser (1980) listed five abilities, identified by D ressel 
an d  Mayhew, th a t “appear to be rela ted  to the  concept of critical th ink ing :”
• The ability to define a  problem
• The ability to select p e rtin en t inform ation for the  solution of a  problem
• The ability to recognize s ta te d  an d  u n s ta te d  assum ptions
• The ability to form ulate an d  select relevant and  prom ising hypotheses
• The ability to draw  valid conclusions an d  judge th e  validity of 
inferences (p. 1 )
W atson and  G laser cited research  stud ies an d  the  judgm en ts  of o ther 
researchers to conclude th a t the  WGCTA constitu tes “a n  adequate  sam ple of 
th e  above five abilities an d  th a t th e  to ta l score yielded by the  te s t rep resen ts  a  
valid estim ate of the proficiency of individuals w ith respect to these  aspec ts  of 
critical th inking” (1980, p. 1).
W atson and  G laser were not alone in  em phasizing th e  rela tionsh ip  of 
critical th inking  and  problem  solving. B rabeck defined critical th ink ing  as a  
“com posite of skills involving logical reason ing  a n d /o r  problem  solving” (1983, 
p. 24). H alpern described critical th ink ing  as “the  kind of th ink ing  involved in 
solving problem s, form ulating inferences, calculating likelihoods, a n d  m aking 
decisions” (2001, p. 23). Finally, Facione (1998) related the  definition of critical
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th ink ing  developed by the  Am erican Philosophical A ssociation’s expert panel 
(Facione, 1990) to problem  solving by show ing th a t  the  core skills of critical 
th ink ing  are  required  by the  problem  solving process. In terpretive ability is 
needed to recognize an d  define the  problem , analytic skills a re  needed to 
com pare potential problem  solutions, evaluative skills are required  w hen 
judging  th e  credibility of inform ation, and  inferential ability is essential for 
identifying th e  im plications of inform ation an d  decisions (Facione, 1998).
Personality
Some of the  earliest a ttem p ts to explain leadersh ip  fall in to  the category of 
“g rea t-m an” theories. According to th is  approach , scholars exam ined the lives 
of great leaders to determ ine the  personal qualities th a t they  possessed  th a t 
enabled them  to change th e  course of history. It w as a  sh o rt step  from the 
analysis of great h istorical leaders to the  developm ent of tra it theories of 
leadersh ip  (Bass, 1990).
Trait Theories
T rait theories dom inated  leadership  research  for the  first ha lf of the  
tw entieth  cen tu ry  b u t eventually  fell ou t of favor, partially  because  of Stogdill’s 
(1948) review of the  tra it  theory  lite ra tu re  (Bass, 1990). In th is  review, Stogdill 
supported  the  idea th a t tra its  were im portan t de te rm inan ts of leadersh ip  and  
described leaders, a s  com pared to followers, a s being m ore intelligent, 
dependable, socially active, persisten t, self-confident, insightful, adaptive, 
cooperative, and  verbally fluent. He also em phasized the  im portance of the  
dem ands of the  situa tion  in  w hich the  leader m u st function (Stogdill, 1948).
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His in fluential review an d  h ad  the  u n in ten d ed  consequence of diverting 
leadersh ip  resea rch  largely away from tra its  and  to situational de te rm inan ts of 
leadersh ip  outcom es (Bass, 1990). Stogdill, however, persisted  in  his study  of 
leadersh ip  tra its . In h is 1970 follow-up review, Stogdill again found consisten t 
evidence for leadersh ip  charac teristics su c h  as “.. .responsibility and  task  
com pletion, vigor an d  persistence in  p u rsu it  of goals, ven turesom eness and 
originality in  problem  solving, .. .self-confidence and  sense  of personal identity, 
...read iness to abso rb  in terpersonal s tre ss , [and] willingness to tolerate 
fru stra tion  and  delay ...” (Stogdill, 1974, p. 81).
Personality  scho lars also developed tra it  theories, a lthough  th e ir goal w as 
to describe and  categorize the  full range of h u m an  behavior ra th e r th a n  identify 
only those tra its  th a t  are characteristic  of leaders. Goldberg (1993) traced 
m odern tra it theory  resea rch  to Sir F rancis G alton 's w ork of the  late n ineteen th  
cen tu ry  in w hich G alton scoured  a  d ictionary to identify term s th a t  were 
descriptive of personality  and  th en  sorted  the term s in to  groups sharing  sim ilar 
m eanings. This early work illu stra tes th e  assu m p tio n s of the  “lexical 
hypo thesis ,” w hich posits th a t words n a tu ra lly  evolve to describe im portan t 
h u m an  charac teristics  and  th a t th e  relative im portance of a  personality  tra it is 
reflected in  the  n u m b er of descriptive term s th a t exist in  the  language for th e  
trait.
The developm ent of factor analysis helped personality  tra it research  
im m ensely. L. L. T hurstone  u sed  factor analysis in 1934 to exam ine sixty 
com m on personality  descrip tors an d  found th a t th e  sixty descrip tors could be
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sum m arized  by only five factors. A decade la ter, Raym ond Cattell u sed  factor 
analysis to exam ine a  list of 4 ,500  personality  descrip tors and  concluded th a t a  
dozen or m ore un ique  personality  factors existed, a lthough  later reanalysis of 
C attell’s d a ta  by o thers found only five reliable factors (Goldberg, 1993). In the  
years th a t  followed, o thers em ployed increasingly  sophisticated  factor analytic 
m ethods to exam ine bo th  lexically an d  em pirically derived personality  
descrip tors. A lthough debates in  the  1960s an d  1970s over w hether behavior 
w as determ ined  by consisten t personality  tra its  or by situational dem ands 
delayed the  w idespread acceptance of tra it theory , evidence for consistency of 
personality  becam e so great th a t few now question  the validity of tra it theory 
(Funder, 2001).
Five-Factor Model
As a  resu lt of th e  w ork of th e  la s t two decades, a  m odel contain ing  five 
personality  factors, w hich h as  come to be called the “five-factor m odel” (FFM) or 
“Big Five,” h a s  em erged and  moved to a  position  of wide, a lthough  no t 
universal, acceptance. Some researchers a sse r t  th a t there  are fewer (Digman, 
1997; Eysenck, 1992) or g rea ter (Cattell & Krug, 1986; Guilford, 1975) th a n  
five basic  personality  factors. The prem ise of the  FFM is th a t  all descrip tors of 
h u m an  personality  can  be categorized in to  five basic c lu ste rs  or factors 
(McAdams, 2001). Proponents of the  FFM do no t claim th a t  h u m an s  have only 
five personality  tra its . R ather, they  claim  th a t  the  FFM rep resen ts  the  
upperm ost level of a  h ierarchy  of personality  descrip tors, w ith lower levels 
addressing  more narrow ly defined ch a rac te ris tic s . The FFM provides a
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com m on language for describing h u m a n  behavior and  h as proven to be a  
usefu l tool for elim inating the  confusion of personality  descrip tors th a t  plagued 
personality  research  in  earlier years.
A large num ber of c ro ss-cu ltu ra l stud ies have dem onstra ted  th a t m uch  of 
th e  five-factor m odel can  be replicated in  very diverse cu ltu res . A lthough not 
every factor is found in  every cu ltu re  an d  in  som e cases additional factors are 
found, the  five-factor s tru c tu re  h a s  been  confirm ed in coun tries as varied  as 
E ston ia  (Kallasmaa, Allik, Realo, & M cCrae, 2000); Turkey (Goldberg & Somer, 
2000); the  N etherlands, United S ta tes, and  G erm any (Hofstee, Kiers, de Raad, 
Goldberg, & et al., 1997); and  o thers.
In addition to cross-cu ltu ral applicability, the  five-factor model show s 
rem arkable stability over time. This shou ld  no t be su rp rising  since personality  
tra its  are in tended to be descrip tors of consisten t p a tte rn s  of behavior. C osta 
and  McCrae, reviewing a  nu m b er of longitudinal stud ies of ad u lt personality  
stability  ranging from 3 to 30 years in  length, found th a t th e  m edian  te s t-re te s t 
correlation on various personality  m easu res w as abou t .65, an d  th a t w hen  
corrected for error, the  “...stab ility  coefficients u sua lly  exceed .90” (Costa & 
McCrae, 1994, p. 32). Personality  does change, b u t the  g rea tes t change occurs 
in  the  p re-adu lt years. C osta and  M cCrae (1994) conclude th a t  personality  
a tta in s  full m aturity  and  stability  in  th e  late 20s. S tudies exam ining 
personality  change in the  late ado lescen t to young  adu lt period found 
som ew hat lower stability coefficients in  the  range of .53 to .70 across th e  four 
underg raduate  years of college (Robins, Fraley, Roberts, 8s Trzesniew ski, 2001)
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an d  .43 to .67 for sub jects in  the  age range of 18 to 26 (B. W. Roberts, Caspi, & 
Moffitt, 2001). These lower stability  coefficients indicate  a  h igher rate  of 
personality  change during  the  college an d  im m ediate post-college years.
Technically, there are  two variations of the  five-factor m odel, one from th e  
lexical line of research  (Goldberg, 1990) an d  the o ther from the  questionnaire  
resea rch  of McCrae and  C osta (1985; 1987). The factor nam es (Table 1) u sed  
in  these  two variations differ som ew hat as does the con ten t of th e  factor 
constructs. In term s of th e  factor constructs , factors I an d  II ap p ea r to be 
sim ilar in na tu re , b u t they  do differ in  som e of their sub-facto r loadings.
Factors III and  IV are identical, a lthough  th e  nam es u sed  for factor IV are  from 
opposite ends of the factor continuum . Factor V has different, a lthough  
related, conceptualizations in  the  two m odel variations (Goldberg, 1993).
Table 1
Factor Name Comparison fo r  the Two Variations o f  the Five-Factor Model
Factor
Num ber
Goldberg 
(lexical approach)
M cCrae & C osta 
(questionnaire approach)
I Surgency Extraversion
II Agreeableness A greeableness
III C onscientiousness C onscien tiousness
IV Em otional Stability N euroticism
V Intellect /  Im agination O penness to Experience
Despite m odest differences in the  con ten t of the  factor c o n stru c ts  of th ree  
of the  factors, the lite ra tu re  tends to tre a t the  lexical an d  questionnaire  
variations of the FFM as th e  sam e. There appears to be a  preference for the  
factor nam es used  by McCrae and  Costa, pe rh ap s because  of th e  prolific
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research  of these  two individuals and  the  w idespread u se  of their R evised NEO 
Personality Inventory  (NEO PI-R), a  self-report FFM in stru m en t th a t  is the  m ost 
comm only u sed  tool for assessing  personality  according to the  FFM (McAdams, 
2001 ).
Leadership Prediction and the Five-Factor Model
Few stud ies have directly exam ined the  rela tionship  betw een the 
personality  d im ensions of the  FFM and  leadership. In fact, I w as only able to 
find two su ch  stud ies. McDaniel (1992) investigated th e  relationship  of FFM 
personality  d im ensions of leaders to their effectiveness in  leading 
organizational change as perceived by self an d  others. He found th a t leaders 
scoring high on O penness and  C onscientiousness were ra ted  as being more 
effective leaders of change. Judge  and  Bono (2000) exam ined th e  relationship  
betw een NEO PI-R ratings and  transform ational leadership , as m easu red  by 
te s t d a ta  and  ratings by both  subord inates and  supervisors, of over 2 0 0  
com m unity leaders. Judge  and  Bono found th a t the  FFM tra its  of 
Agreeableness, Extraversion, and  O penness to Experience were positively 
correlated to transform ational leadership , a lthough the  effect of O penness to 
Experience becam e non-significant w hen the  effects of o ther factors were 
controlled.
A lthough not a  d irect exam ination of the  rela tionsh ip  betw een th e  FFM 
and  leadership, McCrae (1987) and  investigated the  rela tionsh ip  betw een 
O penness to Experience and  creativity and  found th a t  th e  O penness d im ension  
w as strongly related  to creative ability and  creative accom plishm ents. In a
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sim ilar study , King, McKee W alker, an d  Broyles (1996) exam ined the 
rela tionsh ips betw een the factors of the  FFM an d  two m easures of creativity, 
verbal creativity and  creative accom plishm ents, and  found significant positive 
correlations betw een Extraversion and  verbal creativity (r = .26, p  < .05), 
O penness an d  verbal creativity (r = .38, p  < .01), and  O penness and  creative 
accom plishm ents (r = .47, p  < .01). They also found a  negative correlation 
betw een A greeableness an d  creative accom plishm ents (r = -.23, p  < .05). 
However, a  regression equation  contain ing  all five personality  factors revealed 
th a t  only O penness to Experience m ade a  significant contribution  to the  
prediction of creativity. In a  s tudy  com paring th ink ing  styles and  the FFM 
dim ensions of personality , Zhang and  H uang (2001) also found th a t the  factors 
of E xtraversion and  O penness to Experience were significantly positively 
related  to creativity. However, directly opposite the  findings of King et al. 
(1996), Z hang and  H uang (2001) found a  significant positive correlation 
betw een A greeableness and  creativity. As d iscussed  earlier, creativity is 
arguably  a n  im portan t quality  of leaders who m u st perform  discretionary 
problem  solving and  vision setting  functions u n d e r conditions of am biguity and  
complexity for their organizations. In a  review of studies th a t exam ined the  
rela tionship  of O penness to a  num ber of social variables, McCrae (1996) also 
reported th a t high O penness w as significantly related  to leading successful 
organizational change and  th a t low O penness w as related to au tho rita rian ism .
D espite the  shortage of stud ies directly exam ining the  relationship  
betw een the  FFM and  leadership , there  is strong  belief (Hogan e t al., 1994;
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Q uirk  & Fandt, 2000) and  su b s ta n tia l evidence th a t  the  five-factor tra its  are  
rela ted  to im portan t aspec ts  of leadersh ip . Stogdill’s  1970 review of leadership  
tra its  (Stogdill, 1974) identified several tra its  th a t  readily m ap to FFM 
dim ensions. Stogdill’s tra its  of responsibility , ta s k  completion, an d  persistence 
in  p u rsu it of goals are cen tral e lem ents of C onscien tiousness; vigor is related 
to Extraversion; ven turesom eness is a  com ponent of O penness to Experience; 
an d  self-confidence an d  sense of personal identity  rep resen t qualities found a t 
th e  positive end of the  N euroticism  dim ension.
Several stud ies have exam ined th e  factor s tru c tu re  of the California 
Psychological Inventory  (Deniston & R am anaiah , 1993; Fleenor & E astm an, 
1997), and  th e  Myers-Briggs Type Indicator (McCrae & Costa, 1989), and  found 
th e  five-factor s tru c tu re  ex tan t w ith in  these  in stru m en ts . Gough (1990) and  
H am m erschm idt & Jen n in g s (1992) u se d  the  California Psychological Inventory  
to te s t for personality  correlates of effective leadersh ip  and  Fitzgerald (1997), 
McCaulley (1990), and  R oush (1992) u se d  the  Myers-Briggs Type Indicator for 
the  sam e purpose. These inventories have been  extensively u sed  in s tud ies  of 
the  personality  correlates of leadersh ip  and  found to be sound  predictors of 
leadership  effectiveness. It seem s reasonab le  th a t  if the  FFM accoun ts for the  
factor s tru c tu re  of these  in s tru m en ts  th a t it should  also share  th e ir ability to 
p redict leadership  perform ance.
C onclusion
Effective leadership  is im portan t to society, organizations, an d  individuals, 
an d  leadership  developm ent is a n  im portan t m ission  objective of m any
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in stitu tio n s  of higher education . R esearch  strongly su p p o rts  the  conclusion 
th a t  certa in  cognitive an d  personality  a ttr ib u te s  serve as th e  foundation  upon  
w hich leadership  perform ance is based . Despite th is  evidence, few stud ies 
exist w hich exam ine these  a ttr ib u te s  in  com bination. Of those  stud ies th a t do 
exam ine the  influence of bo th  cognitive an d  personality  a ttrib u te s , a  
su b s ta n tia l num ber employ cognitive, personality , or leadersh ip  assessm en t 
in s tru m en ts  th a t are no t convincingly validated.
Evidence also indicates th a t personality  becom es relatively fixed in  the  late 
2 0 s an d  is unlikely to change w ithout a  significant em otional com m itm ent and  
effort. Therefore, college m ay offer the  la s t and  best opportun ity  for system atic  
leadersh ip  development. The purposeful developm ent of s tu d e n t cognitive 
a ttr ib u te s  and  personality  h a s  been p a rt of the  b u siness of h igher education  for 
h u n d red s  of years. In stitu tions of h igher education  exist in  large p a rt for the 
pu rpose  of prom oting individual change an d  growth th a t will enable their 
g raduates to no t only succeed in  the ir careers, b u t also to be effective as 
leaders in society. However, if colleges an d  universities are  to develop and  
im plem ent com prehensive an d  coheren t program s of leadersh ip  developm ent 
aim ed a t the  foundations of cognition an d  personality, they  m u s t first 
u n d e rs tan d  how these  a ttr ib u te s  com bine and  in te rac t w ith environm ental 
variables to determ ine leadersh ip  success. This u n d ers tan d in g  can  th en  guide 
the  developm ent of cu rricu la r and  ex tra -cu rricu lar in terventions th a t  will re su lt 
in the  greatest developm ental gains.
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CHAPTER III
METHODOLOGY
This correlational study  sough t to answ er the  question: how are 
personality  and  critical th ink ing  ability related to the  leadersh ip  perform ance of 
college s tu d en t leaders?  The purpose  of the  study  w as confirm atory. It 
employed p a th  analysis and  s tru c tu ra l equation  m odeling to confirm  previously 
identified rela tionsh ips betw een personality  factors, critical th ink ing  ability, 
and  leadersh ip  perform ance.
Sam ple
Participants
The subjects of th is  study  were college s tu d e n ts  who were the  formally 
designated  or elected leaders of institu tionally  recognized s tu d e n t organizations 
a t one of 13 colleges and  universities in North Carolina and  Virginia. 
Personality, critical th ink ing  ability, and  leadersh ip  perform ance d a ta  were 
gathered  from the s tu d e n t leaders.
A lthough it is tru e  th a t v irtually  any  college s tu d e n t may, a t tim es, ac t as 
an  inform al or em ergent leader, it w as no t feasible to select sub jects random ly 
from the  general s tu d e n t body because  the  selected s tu d e n t m ay no t have 
acted as a  leader in  any  significant or m em orable capacity. R estricting the 
sam ple to formal s tu d e n t leaders increased  the  likelihood th a t each  sub jec t had  
displayed sufficient leadersh ip  behavior to perm it an  adequate  recollection and  
rating  of the  indiv idual’s leadersh ip  perform ance.
40
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In addition  to s tu d e n t leaders, who were the  focal sub jects in  th is study, 
leadersh ip  perform ance d a ta  were gathered  from m em bers of the  organizations 
th a t  the  s tu d e n t leaders led. These partic ipan ts are referred to as s tuden t 
observers o r sim ply a s  observers.
Selection
Potential s tu d e n t leader partic ipan ts  were identified by obtaining rosters 
of in stitu tionally  recognized s tu d e n t organizations, the ir leaders, and  leader 
con tact inform ation from  institu tiona l w ebsites or from the S tuden t Affairs 
office or equivalent. An electronic m ail m essage (email; Appendix A) explaining 
the  purpose  of the  study , its  vo luntary  n a tu re , and  soliciting participation  w as 
sen t to each  of the  s tu d e n t leaders. This em ail contained  a  un ique  u se r  
identification and  passw ord  th a t  perm itted  the  individual to login to the  study  
w ebsite an d  com plete all s tu d y  form s and  in stru m en ts . The s tu d e n t w as first 
required  to read  an  inform ed consen t d isclosure (Appendix B) an d  indicate a  
w illingness to partic ipa te  in  the  stu d y  before being allowed to continue to the  
research  form s an d  in s tru m en ts . Included in  th e  research  form s and  
in s tru m en ts  w as a  dem ographic questionnaire  (Appendix C) w hich asked  for a 
num ber of item s of inform ation relevant to bo th  the research  questions of the  
study  and  the  screening  of pa rtic ipan ts  for inclusion  in  the  study. Particularly  
relevant to th e  screening  of partic ipan ts were questions perta in ing  to the 
individual's age and  ten u re  a s  the  prim ary leader of the  specified s tu d en t 
organization. To en su re  th a t  partic ipan ts were in  the  trad itional 
u n d erg rad u a te  age range an d  th a t  they h ad  sufficient leadersh ip  experience to
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enable them  to accurately  com plete th e  leadersh ip  assessm en t in strum en t, 
only partic ipan ts  who were 26 years old or younger an d  who had  filled the ir 
s tu d e n t leadersh ip  position for one m on th  or m ore were retained  in  the  study.
S tu d en t observer partic ipan ts  were identified by ask ing  each s tu d en t 
leader to nom inate an d  provide con tac t inform ation for th ree m em bers of h is or 
h e r organization who knew  the leader well enough  to evaluate the  leadership  
behavior of th e  s tu d e n t leader. S tu d en t leaders were asked  to nom inate one 
organizational m em ber who w as easy  to lead, one who w as average in  difficulty 
to lead, and  one who w as difficult to lead. N om inated observers were con tacted  
by email. This em ail w as sim ilar in  con ten t to the  em ail m essage previously 
se n t to s tu d e n t leaders (Appendix D). The em ail provided each nom inated  
observer w ith a  un ique  u se r  identification an d  passw ord  and  asked  the  
nom inated  observer to visit the  s tu d y  w ebsite. As for the  s tu d e n t leaders, the  
study  w ebsite provided an  inform ed consen t d isclosure and  perm itted  access to 
the  resea rch  in s tru m en ts  to only those  who consen ted  to participate. The 
research  in s tru m en ts  for observers consisted  only of a  dem ographic 
questionnaire  (Appendix E) an d  the  ra te r  version of the  leadership  a sse ssm en t 
questionnaire.
Number Required
The required sam ple size w as driven by th e  desired  level of s ta tis tica l 
power, the  charac teristics of the  d a ta , an d  th e  n a tu re  of s tru c tu ra l equation  
modeling, the  sta tistica l procedure  u se d  to evaluate  the  hypothesized 
leadersh ip  m odels.
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The determ ination of required  sam ple size for s tru c tu ra l equation  m odels 
depends upon  the num ber of degrees of freedom  in  the  model an d  the expected 
closeness of the model fit. In s tru c tu ra l equation  modeling, th e  num ber of 
degrees of freedom is determ ined by th e  form ula df=  0.5(p)(p+l)-q, w here p is 
the  n u m b er of observed variables an d  q is the  n u m b er of param eters in  the  
model. Exam ination of two basic  m odels were p lanned  for th is  study, one w ith 
7 variables and 14 param eters an d  the  o ther w ith 8 variables an d  18 
param eters. For the  first m odel then , d f=  14 an d  for the  second, df=  18. 
M acCallum , Browne, an d  Sugaw ara (1996, p. 144) indicate th a t  to achieve 
sta tistica l power of .80 for a = .05 u n d e r conditions of close fit and  d f=  14, a  
m inim um  sam ple size of 585 sub jects is required. The sam ple size 
requirem ent increases to 598 sub jects u n d e r  conditions of not-close fit. For d f  
= 18, sam ple size requirem ents are 472 sub jec ts  for close fit a n d  508 for not- 
close fit conditions. O ther ru les of th u m b  for estim ating  m inim um  sam ple size 
are  m uch  less dem anding th a n  th is . B oom sm a (as cited in  T abachn ick  &
Fidell, 2001) suggests th a t sm all to m edium  m odels m ay be exam ined w ith 
sam ples as small a s 200. T abachnick  an d  Fidell (2001) them selves suggest 
th a t given large effect size an d  norm ally d istribu ted  variables, a s  few as 10 
sub jects per model pa ram eter m ay suffice. Klem (1995) offers a  sim ilar ru le  of 
thum b , suggesting th a t 5-10 sub jec ts are  needed for each param eter, includ ing  
residuals. According to Klem’s calcu lation , a  sam ple size of 70 to 180 sub jec ts  
would suffice for the basic  m odels exam ined in  th is  study.
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Although th is study  hypothesized two basic m odels of leadership , the 
dependen t variable, leadership  perform ance, w as m easu red  in several ways. 
This resulted  in  m ultiple variations of the  two basic  m odels w ith the  
independen t variables rem aining c o n s tan t b u t m easu res of leadersh ip  
perform ance differing. The m ean  n u m b er of degrees of freedom  for these  
variations w as 63, w hich required  approxim ately 180 sub jects according to 
M acCallum, Browne, and  Sugaw ara (1996, p. 144) to achieve s ta tis tica l power 
of .80 for a  = .05 u n d e r conditions of close lit.
In strum en ta tion
Three self-report a ssessm en t in s tru m en ts , the  Watson-Glaser Critical 
Thinking Appraisal (WGCTA), Multifactor Leadership Questionnaire (MLQ), an d  
Mini-Markers personality  inventory were u sed  in  th is  study. The Multifactor 
Leadership Questionnaire w as u sed  in  bo th  its self-report and  ra te r  forms.
Both the  WGCTA and  MLQ are com m ercial in s tru m en ts  th a t have extensive 
histories of u se  in  research  and  are widely considered to be exem plary for th e ir 
categories. The Mini-Markers inventoiy  h as  been less extensively used , b u t it 
possesses a  robust factor s tru c tu re  and  very good psychom etric 
characteristics. In addition to these  th ree  in s tru m en ts , dem ographic 
inform ation was collected from both  s tu d e n t leaders an d  observers via sh o rt 
questionnaires.
Mini-Markers Personality Inventory
The Mini-Markers personality  inventoiy  is a  40 item  in s tru m e n t designed 
to m easure  the five broad personality  dom ains postu la ted  by the  five-factor
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m odel (FFM) of personality: Extraversion, Agreeableness, C onscien tiousness, 
E m otional Stability, an d  Intellect or O penness. Saucier (1994) derived Mini- 
M arkers from Goldberg's (1992) 100 adjective m arkers u sed  to m easu re  the 
FFM dim ensions. Mini-Markers w as designed to be faster to adm in iste r and  to 
elim inate some of the  m ore difficult tra it adjectives u sed  in  Goldberg's se t of 
100 personality  m arkers.
The 40  item s of the  Mini-Markers inventoiy  consist of self-descriptive 
adjectives (personal traits) ra ted  by the  responden t on a  n ine-po in t Likert scale 
ranging from “extrem ely inaccu ra te” to “extrem ely accu ra te .” E ight adjectives 
are u sed  to determ ine the  rating  for each of the  five personality  factors. An 
exam ple of one in s tru m en t item , as p resen ted  in  the online ad ap ta tio n  of the 
in stru m en t, is show n in  Figure 1. Factor ra tings are calcu lated  a s  the  m ean 
score of the  eight item s com prising each factor
Imaginative
Inaccurate 7 Accurate
Extremely Very M oderately Slightly Slightly Moderately Very Extremely
P O P _______0 Q ©_______Q Q 0
Figure 1. Example of a  Mini-Markers in s tru m en t item.
Instructions for com pleting the Mini-Markers in s tru m en t a re  clear and  
simple. Subjects are  told to indicate how accurately  each  of th e  tra it  term s 
describes them selves u sing  the  n ine-poin t Likert scale. The sub jec ts  a re  also 
in struc ted  to consider how they curren tly  are, not as they  w ish to be, and  to 
com pare them selves to o ther persons of the  sam e sex and  approxim ate age. 
Fewer th a n  10 m inu tes are required to com plete the in stru m en t.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Although te s t-re te s t reliability d a ta  are not available for Mini-Markers, the  
in s tru m en t does dem onstra te  adequate  in ternal consistency. In a sam ple of 
320  college s tu d e n ts  responding to Mini-Markers as  a  self-report instrum ent, 
an d  a  second group consisting  of 316 of the  sam e s tu d en ts  who used  Mini- 
Markers to describe an o th e r person whom  they  knew  well and  liked, in ternal 
consistency (coefficient alpha) for w as found to range from .76 to .86 for the 
five personality  factors. This com pares favorably to the  in ternal consistency 
(coefficient alpha) for Goldberg's (1992) 100-item in s tru m en t w hich ranged 
from .83 to .91 for the  five personality  factors u sin g  the  sam e two subject 
sam ples.
The validity of Mini-Markers is derived from its ability to accurately  
reproduce th e  five factors produced by Goldberg's 100-item in strum en t. The 
five personality  factors p roduced by Mini-Markers correlated from .92 to .96 
w ith their corresponding factors from the  Goldberg in stru m en t (Saucier, 1994). 
The validity of the  Goldberg in s tru m en t w as itself dem onstra ted  by correlations 
w ith the NEO-PI (Costa & McCrae, 1985), the m ost widely used  in stru m en t for 
assessing  th e  personality  d im ensions of the  FFM. C orrelations betw een the  five 
personality  factors reported  by the Goldberg in s tru m en t and  the ir 
corresponding factors from  the NEO-PI ranged from  |.46 to .69| (Goldberg,
1992). The 100-item  Goldberg in s tru m en t's  factors were also correlated w ith 
sim ilar, b u t no t identical factors from the Hogan Personality Inventory, yielding 
correlations in  the  range of .31 to .62.
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Watson-Glaser Critical Thinking Appraisal
The Watson-Glaser Critical Thinking Appraisal (WGCTA) is an  80-item  self- 
report inventoiy  available in  two equivalent form s A and  B. Form  B w as u sed  
exclusively in  th is  study. The WGCTA requires approxim ately 40 m inutes to 
com plete. Raw scores, consisting  of th e  to ta l n u m b er of questions answ ered 
correctly, are converted to percentile scores u sin g  norm ative d a ta  provided in  
the  te s t m anual. In structions for com pleting the  WGCTA are easily 
understood , an d  a  n in th-grade reading level is required (Watson & Glaser, 
1980).
The WGCTA contains five su b te s ts , each  consisting  of 16 questions an d  
designed to a sse ss  a  different com ponent of critical thinking, described by the  
WGCTA m anua l (Watson & Glaser, 1980, p. 2) a s follows:
T est 1. Inference. D iscrim inating am ong degrees of tru th  or falsity of 
inferences draw n from given data .
Test 2. R ecogn ition  o f  A ssum ptions. Recognizing u n s ta te d  assu m p tio n s 
or p resuppositions in given s ta tem en ts  or assertions.
T est 3. D eduction. D eterm ining w he ther certa in  conclusions necessarily  
follow from inform ation in  given s ta tem en ts  or prem ises.
T est 4. In te rp re ta tio n . Weighing evidence and  deciding if generalizations 
or conclusions based  on the  given d a ta  are w arran ted .
T est 5. Evaluation o f  Argum ents. D istinguishing betw een argum en ts
th a t are strong an d  relevant an d  those th a t  are w eak or irrelevant 
to a  pa rticu la r question  a t  issue.
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The Inference  su b te s t p resen ts  descrip tions of th ree  events or situations 
th a t the  te s t taker is to consider to be factual, and  sta tem en ts of several 
possible inferences th a t  one m ight draw  from  each  factual description. There 
are  a  to ta l of 16 inferential s ta tem en ts  in  the  sub test. For each inferential 
s ta tem en t, the  te s t taker is to ra te  the  s ta tem en t as definitely true , probably 
true , lacking sufficient d a ta  to determ ine tru th  or falsity, probably false, or 
definitely false.
The Recognition o f  A ssum ptions  su b te s t p resen ts  several s ta tem en ts, each 
followed by two to four proposed assum ptions . There are  a  to tal of 16 proposed 
assu m p tio n s in the  sub test. The te s t tak e r m u st consider each a ssum ption  
a n d  indicate w hether a  person m aking th e  related  sta tem en t w ould also be 
m aking the  assum ption . E ach assu m p tio n  is th e n  ra ted  as “assu m p tio n  m ade” 
or “assum ption  not m ade.”
In the  Deduction sub test, th e  te s t tak e r is p resen ted  w ith several p rem ises 
th a t a re  to be considered to be true . E ach  prem ise is followed by two to four 
conclusions th a t one m ight deduce from the  prem ise. There are  a  to ta l of 16 
conclusions in  the  sub test. The te s t tak e r m u s t consider each conclusion  and  
indicate  w hether it necessarily  follows from th e  prem ise given or is no t a  
necessary  conclusion of the  prem ise.
The Interpretation su b test p resen ts  several sh o rt pa rag rap h s th a t th e  te s t 
taker is to consider to be true. E ach  p a rag rap h  is followed by two or th ree  
proposed conclusions th a t one m ight draw  from the parag raph . There are  a  
to ta l of 16 proposed conclusions. The te s t tak e r  m u st consider each  proposed
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conclusion  and  its rela ted  p a rag rap h  to determ ine if the  conclusion logically 
follows from  the inform ation given in  the  paragraph . The te s t taker indicates 
th a t  th e  conclusion follows if it does so “beyond a  reasonable  doub t” or 
ind icates th a t  the conclusion does no t follow if it does not p a ss  the  reasonable 
d o u b t standard .
The Evaluation o f  A rgum ents su b te s t p resen ts five questions an d  several 
po ten tia l a rgum ents th a t  m ight be given to suppo rt e ither a  “Yes” or “No” 
response  to each question. There are  a  to tal of 16 potential a rgum ents. The 
te s t  tak e r m u st indicate w hether each  argum en t is e ither a  strong  a rgum en t or 
a  w eak argum ent. S trong a rgum en ts are defined in the  te s t a s  “..both 
im portan t and  directly rela ted  to th e  question .”
Although the WGCTA consists of five sub  tes ts , the  in s tru m e n t is scored to 
yield a  single com posite critical th ink ing  score. The a u th o rs  discourage 
a ttem p ts  to u se  su b te s t scores since each  su b te s t employs relatively few item s 
resu lting  in  inadequate  su b te s t reliability.
The WGCTA m an u a l provides adequate  norm ative d a ta  for h igh school 
s tu d en ts , college s tu d en ts , and  several occupational groups. Reliability and  
validity of the  WGCTA also appear adequate , based  on s ta tis tic s  reported  by 
th e  te s t m anual.
In ternal consistency, m easu red  a s  sp lit-ha lf reliability coefficients range 
from  .69 to .85. T est-re test reliability over a  th ree-m onth  tim e period in  a 
college s tu d en t sam ple (N = 96) w as found to be .73. A lternate -form reliability
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for Form s A and  B w as determ ined to be .75 for a  group of 228 twelfth grade 
high school s tu d en ts .
The validity of the  WGCTA h a s  been assessed  in  several ways. S tuden ts 
who have undergone educational experiences, in tended  to improve critical 
th ink ing , have show n higher average perform ance on the  WGCTA th a n  those 
who have not h ad  su c h  experiences. Perform ance on th e  WGCTA h as  also 
been  show n to correlate  strongly w ith scores on several m easu res of academ ic 
achievem ent an d  intelligence, including  the  Otis-Lennon Mental Ability Test, 
Scholastic Aptitude Test (verbal), American College Test (composite score), 
California Achievement Tests (reading), Wechsler Adult Intelligence Scale 
(verbal), and  Miller Analogies Test. C orrelation coefficients betw een the  WGCTA 
(Forms A an d  B as well a s  th e  earlier Form s Am, Ym, and  Zm) an d  these  
m easu res range from  approxim ately .55 to .81.
Multifactor Leadership Questionnaire 
The Multifactor Leadership Questionnaire (MLQ) Form  5X is a  45-item  
inventory available in  bo th  a  self-report version (the “Leader Form ”) an d  an  
observer rating  version (the “R ater Form ”) (Bass & Avolio, 2000). The MLQ is 
designed to a sse ss  self- o r o ther-reported  leadersh ip  perform ance u sin g  a  “full- 
range” model of leadersh ip  w hich ranges from ineffective laissez-faire 
leadership  to highly effective transfo rm ational leadersh ip . In addition  to 
assessing  leadersh ip  behavior according to the full-range model, the  MLQ 
provides m easu res of the  five com ponent factors of transform ational 
leadership , the  th ree  com ponent factors of tran sac tio n a l leadersh ip , and
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several leadersh ip  outcom e m easu res th a t a sse ss  th e  leader’s ability to elicit 
extra effort from followers, ability to satisfy followers, an d  effectiveness in 
perform ing several specific leader functions.
The 45 te s t item s of the  MLQ consist of s ta tem en ts  ab o u t one’s own 
leadersh ip  behavior, for the  Leader Form , or s ta tem en ts  ab o u t the  observed 
leader’s behavior, for the  R ater Form. The co n ten t of the  item s in  the two 
forms are  identical except th a t  Leader Form  item s are p h rased  in the first 
person  an d  R ater Form  item s are  p h rased  in  th e  th ird  person . Both forms of 
the MLQ u se  a  five-point Likert scale to describe the  frequency w ith w hich the  
behavior is exhibited. The verbal anchors for th e  ra ting  scale are “Not a t all,” 
“Once in  a  while,” “Som etim es,” “Fairly often ,” an d  “Frequently  if not alw ays.” 
Each of the  verbal an ch o rs  h as  an  assigned po in t value rang ing  from zero 
points for “Not a t all” to four poin ts for “F requently  if not alw ays.” R esults of 
the  MLQ are  reported as th e  average score for the  item s com prising each  of the  
in s tru m e n t’s scales.
The MLQ m anua l reports the  m ean  an d  s ta n d a rd  deviation for each  of the  
in s tru m e n t’s 12 scales as well a s  for each  te s t item . These d a ta  are  reported 
for nine sam ples draw n from Am erican an d  Taiw anese u n d e rg ra d u a te s , a  U.S. 
G overnm ent research  agency, the  U.S. Army, a  Scottish  gas firm, th ree  U.S. 
business firms, an d  a  U.S. nu rsin g  school (com bined N  = 2,145). The R ater 
Form of the  MLQ w as u sed  in all of these  cases.
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In ternal consistency for the 12 MLQ scales, based  on the  aggregate sam ple 
(N = 2,145) described above, is strong, ranging  from .74 to .94 (Mdn = .885). 
T est-re test reliability is no t reported in  th e  MLQ m anual.
The validity of the  MLQ is inadequately  exam ined in  the  te s t m anua l 
despite the  fact th a t the  MLQ, in  its  various versions, h a s  long been the  m ost 
widely u sed  in s tru m en t for the  a sse ssm e n t of tran sac tio n a l and  
transform ational leadership . The m an u a l ad d ress  issu es of construct, 
convergent, and  d iscrim inan t validities th rough  a n  extensive d iscussion  of two 
series of confirm atoiy factor analyses (CFA) perform ed several years apart. The 
first analysis sought to validate the  s tru c tu re  of the  full-range of leadersh ip  
model an d  to exam ine the convergent an d  d iscrim inan t validities of the  
in strum en t. S trong correlations betw een the  subsca les com prising 
transform ational leadership  and  betw een th e  subsca les of passive leadersh ip  
(i.e. laissez-faire and  passive m anagem ent by exception) provided som e su p p o rt 
for convergent validity. Low correlations betw een transfo rm ational leadersh ip  
scales and  passive leadership  scales provided evidence for d iscrim inan t 
validity. However, correlations betw een transfo rm ational and  tran sac tio n a l 
leadership  scales were problem atic in  th a t  they  did no t conform  to the  
expectations of the  full range of leadersh ip  model. R esults of th ese  analyses 
were used  to refine the  item s of th e  MLQ so th a t  inappropriate  in ter-scale  
correlations in  the  MLQ 5X were reduced. The second series of CFAs w as 
designed to tes t a  baseline six-factor m odel an d  eight alternative factor 
s tru c tu re s  th a t m ight underlie  th e  MLQ 5X. This analysis found th a t  th e  six-
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factor baseline model produced the  best fit and  provided su p p o rt for the  
co n stru c t validity of the  MLQ 5X. The MLQ te s t m anua l provides no o ther 
evidence for the  construct validity of the  in strum en t. A m ore recen t 
exam ination of the  MLQ factor s tru c tu re  by A ntonakis, Avolio, an d  
S ivasubram aniam  (2003) offered suppo rt for the  validity of the  full nine-factor 
s tru c tu re  in  w hich each of the  nine leadersh ip  behavior and  a ttrib u tio n  scales 
of the  in stru m en t com prised one factor. These au th o rs  argued th a t  p a s t 
inabilities to replicate the theoretical factor s tru c tu re  of the  MLQ m ay have 
resu lted  from the influence of context. Using hom ogenous sam ples an d  
controlling for the contextual factors of environm ental risk , leader-follow er 
gender, and  leader h ierarchical level, A ntonakis et al. found su p p o rt for the  
nine-factor model.
R esearch H ypotheses 
The goals of th is  study  were confirm atory. It tes ted  two hypothesized 
m odels of leadership th a t were based  on a  syn thesis of previous leadersh ip  
research .
A large num ber of leadersh ip  stud ies have exam ined the  re la tionsh ips 
betw een the personality  co n stru c ts  of th e  five-factor m odel of personality  an d  
various m easures and  dim ensions of leadersh ip . In a  com prehensive m eta ­
analysis of 73 independent sam ples from 60 stud ies, Judge , Bono, Hies, and  
G erhard t (2002) found positive correlations betw een leadersh ip  an d  th e  FFM 
tra its  of Extraversion, Agreeableness, C onscientiousness, and  O penness, an d  a
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negative correlation betw een leadership  and  Neuroticism. The sam e p a tte rn  of 
correlations w as also found by Milan, Bourne, Zazanis, an d  B artone (2002).
The relationship  betw een critical th inking  an d  related  cognitive abilities 
an d  leadersh ip  h as also been the  sub ject of m uch  investigation. This research  
h as  provided wide sup p o rt for a  positive correlation betw een critical th ink ing  
an d  leadersh ip  (e.g. Atwater, Dionne, Avolio, Camobreco, & Lau, 1996; Kickul 
& N eum an, 2000; Lord & Hall, 1992; Mumford, Zaccaro, H arding, Jaco b s , & 
F leishm an, 2000).
M umford and Connelly (1991) have argued th a t leadersh ip  is  positively 
related  to creativity because leadersh ip , like o ther creative activities, calls for 
d iscretionaiy  problem  solving. O thers have investigated th e  re la tionsh ip  
betw een creative ability and  FFM personality  factors. This research  h a s  found 
a  consisten t positive correlation betw een the FFM tra it of O penness an d  
various m easures of leadership  (L. A. King et al., 1996; M cCrae, 1987; Zhang & 
H uang, 2001). Critical th ink ing  h a s  also been found to positively correlate  w ith 
leadership  (Gadzella & Penland, 1995).
The personality, critical th inking, and  leadersh ip  re la tionsh ips described 
above were com bined to form the  path-analy tic  model show n in  Figure 1 below. 
A nnotations on the  arrow s of the  m odel indicate the  predicted  d irection  of the 
correlation betw een the  connected factors. The s tru c tu ra l equation  m odel in 
Figure 2 modifies the  first model by adding creativity as a  la ten t factor. The 
models in Figures 1 an d  2 were posited  as hypotheses 1 an d  2 respectively.
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E xpressing previously reported relationships betw een personality, critical 
th ink ing , an d  leadersh ip  perform ance a s  a  path-analy tic  or s tru c tu ra l equation 
m odel no t only allowed verification of correlate-pair rela tionsh ips, b u t also 
extended u n d ers tan d in g  by testing  the  com bined in teraction  of all model 
elem ents.
Critical Thinking
Leadership
Performance
Stability
Openness
Conscientiousness
Extraversion
Agreeableness
Figure 2. Hypothesized path -analy tic  model: Influence of five-factor model 
personality  factors and  critical th ink ing  ability on leadership  perform ance. 
{Hypothesis 1)
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Leadership
Performance
Creativity
(r =  + )
Extraversion
Openness
Agreeableness
Conscientiousness
Stability
Critical Thinking
Figure 3. Hypothesized s tru c tu ra l equation  model: Influence of five-factor 
model personality  factors, critical th ink ing  ability, an d  creativity on leadership  
perform ance. {Hypothesis 2)
Procedures
Potential s tu d e n t leader pa rtic ipan ts  were identified by obtaining rosters 
of institu tionally  recognized s tu d e n t organizations, th e ir leaders, an d  leader 
con tact inform ation from in stitu tiona l w ebsites or from the S tuden t Affairs 
office or equivalent. S tuden t leaders were contacted  by electronic m ail to 
determ ine if they were willing to partic ipa te  in  the  study. To encourage 
participation, th is initial con tact email inform ed the  s tu d e n t leaders th a t a  
random  draw ing for th ree  cash  prizes w ould be held a t  the  end of the  study. 
E ach partic ipan t w as en tered  into the  draw ing if the  partic ipan t com pleted all 
study  requirem ents and  indicated  a  desire to be en tered  into the  draw ing. All 
su b seq u en t com m unications and  d a ta  gathering  w as accom plished
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electronically, via em ail and  the In ternet. This greatly accelerated 
com m unications an d  perm itted  the  au tom ated  com pilation of research  d a ta  
in to  analyzable electronic form.
Contacting Subjects
An electronic mail m essage (email; Appendix A) explaining the  purpose of the  
study, its voluntary  n a tu re , and  soliciting partic ipation  w as sen t to each  of the 
s tu d e n t leaders. This em ail contained a  un iq u e  u se r  identification and  
passw ord  th a t  perm itted  the  individual to login to the study  website and  
com plete all s tudy  form s and  in stru m en ts . The s tu d en t w as first required  to 
read  a n  inform ed consen t d isclosure (Appendix B) and  indicate a  w illingness to 
partic ipa te  in  the stu d y  before being allowed to continue to the  research  forms 
and  in stru m en ts . Included in  the  research  form s and  in s tru m en ts  w as a  
dem ographic questionnaire  (Appendix C) w hich asked  for a  num ber of item s of 
inform ation relevant to bo th  the research  questions of the  study  and  the  
screening of partic ipan ts for inclusion  in  th e  study. Particularly  relevant to the  
screening of partic ipan ts were questions perta in ing  to the  individual's age and  
ten u re  as the  prim ary leader of the  specified s tu d e n t organization. To en su re  
th a t  partic ipan ts  were in  the  trad itional u n d e rg rad u a te  age range and  th a t they  
h ad  sufficient leadership  experience to enable them  to accurately  com plete th e  
leadersh ip  assessm en t in stru m en t, only p artic ip an ts  who were 26 years old or 
younger an d  who had  filled their s tu d e n t leadersh ip  position  for one m on th  or 
m ore were retained in the  study.
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S tu d en t observer partic ipan ts were identified by asking each  s tu d en t 
leader to nom inate and  provide con tac t inform ation for th ree  m em bers of h is or 
h e r organization who knew  the  leader well enough to evaluate the  leadersh ip  
behavior of th e  s tu d en t leader. S tu d en t leaders were asked  to nom inate one 
organizational m em ber who w as easy  to lead, one who was average in  difficulty 
to lead, an d  one who w as difficult to lead. Nom inated observers were contacted  
by email. This email w as sim ilar in  con ten t to the  email m essage previously 
se n t to s tu d e n t leaders (Appendix D).
Administration o f Instruments
All stu d y  in s tru m en ts  were adm in istered  via the  In terne t using  a  
passw ord-pro tected  w ebsite. To help  ensu re  the  security  of th e  study  
in s tru m e n ts  and  integrity of the  collected research  data , each  partic ipan t w as 
issu ed  a  un ique  u se r  identification an d  passw ord.
V olunteers visited the  study  w ebsite w here they were welcomed to the  
stu d y  and  provided sh o rt descrip tions of the  purpose  of the  s tu d y  and  the  
p a rtic ipan t roles of leader and  observer (Appendix F). This webpage included a 
b u tto n  for s tu d e n t leader p artic ip an ts  and  a second for observer partic ipan ts . 
V olunteers were asked  to click on th e  appropria te  b u tton  for the  role th a t  they 
h ad  been asked  to fulfill. E ntry  into th e  study  w ebsite beyond th is  in itial 
orien tation  screen  w as passw ord  controlled. Clicking on one of the  two b u tto n s  
in itiated  a  login dialogue box th a t p rom pted  the  partic ipan t for the  u se r  
identification and  passw ord th a t h ad  been  issued  to him  or h e r  in  the  in itial 
con tact email. U ser identifications an d  passw ords only allowed p a rtic ip an ts  to
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en te r th e  a reas  of th e  w ebsite appropria te  to the  roles (leader or observer) th a t 
the  partic ipan ts  were a sk ed  to fulfill.
Once logged in  to the  secure  a rea  of the  website the  partic ipan ts  were first 
p resen ted  w ith an  inform ed consen t d isclosure and  response form  (Appendix 
B). The inform ed consen t d isclosures for leader and  observer were identical 
except for the  list of s tu d y  in s tru m e n ts  th a t  each category of partic ipan t w as 
being asked  to com plete. At th e  bottom  of the  inform ed consen t disclosure w as 
a  form  th a t  allowed th e  pa rtic ip an t to indicate  w hether or no t he or she 
volunteered to participate  in  the  study. Partic ipants ind icated  th e ir decision by 
typing the ir first an d  la s t nam es in  b lanks provided an d  by checking an  
ind icato r next to one of two sta tem en ts  reflecting the ir decision to participate  or 
not. The partic ipan ts th e n  subm itted  th e ir decisions by clicking on a  
subm ission  bu tton . This action  caused  th e  partic ipan ts ' u se r  identifications, 
nam es, and  partic ipation  decisions, as well a s  the  date  an d  tim e to be cap tu red  
to a n  electronic file th a t  I w as subsequen tly  able to dow nload from  the website. 
Individuals who elected to no t partic ipa te  in  the  study  were se n t to an  exit 
webpage thank ing  them  for considering participation  in  the  study.
Individuals who ind icated  a  w illingness to partic ipate  were sen t to a  
webpage from w hich they could  begin com pleting the stu d y  in s tru m en ts  
(Appendices G and  H). This webpage encouraged the  p artic ip an ts  to com plete 
all of the  study  in s tru m e n ts , briefly explained the  n a tu re  and  approxim ate 
com pletion tim e for each  in stru m en t, a n d  explained the  procedures for 
com pleting the  in s tru m en ts . The webpage also contained  hyperlinks to the
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webpages contain ing  each  of the  s tudy  in s tru m e n ts  and  a  b u tto n  to allow the 
partic ipan t to exit th e  study  w ebsite. Selection of the  exit b u tto n  led to a  
webpage thank ing  the  p a rtic ip an t for h is or h e r contribution . For those 
partic ipan ts who did n o t com plete all of the  stu d y  in s tru m en ts , th is webpage 
also included a  rem inder ask ing  the  p artic ipan t to rem em ber to re tu rn  to the 
study  w ebsite to com plete the  rem ain ing  in stru m en ts .
All study  in s tru m e n ts  were construc ted  as electronic form s. The 
dem ographic questionnaires for bo th  leader an d  observer (Appendices C and  E) 
required th a t the p a rtic ip an t type som e item s of inform ation in  form b lanks 
and  indicate o ther inform ation by clicking on selection b u tto n s . Upon 
com pletion of the  form  the  p a rtic ip an t clicked on a  subm ission  b u tto n  w hich 
caused  the  d a ta  from  th e  form, as well as the  d a te  and  tim e of the  subm ission  
and  the  u se r  identification of the  partic ipan t, to be recorded to an  electronic 
da tabase  for la ter dow nloading an d  analysis.
The Watson-Glaser Critical Thinking Appraisal (Form B) and  Multifactor 
Leadership Questionnaire were licensed from th e ir respective pub lishers for 
reproduction  and  adm in istra tion  in  electronic form. Licensing w as not 
necessary  for the public dom ain  Mini-Markers personality  inventory. All th ree  
in s tru m en ts  required  p artic ip an ts  to click on selection b u tto n s  to indicate the ir 
responses to the  in s tru m e n t item s. The program m ing of the  electronic forms 
perm itted  only one selection b u tto n  to be selected for each  in s tru m e n t item, 
precluding m ultiple responses to a  single in s tru m e n t item . In addition, specific 
num eric values were keyed to each  selection bu tto n . W hen the  partic ipan ts
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com pleted an d  subm itted  an  in stru m en t, the  num eric  values keyed to the  
selection b u tto n s  chosen  for the in s tru m en t item s were w ritten  to a  da tabase  
for la te r downloading an d  analysis. This au tom ated  system  of d a ta  gathering  
saved a  great deal of tim e and  prevented e rrors of scoring an d  transcrip tion  
th a t often affect d a ta  ga thered  via p ap er in s tru m en ts .
D ata  Analysis 
Path and  Structural Equation Model A n a lyses  
The hypothesized m odels (Figures 1 an d  2) of the  rela tionsh ips betw een 
the independen t variables of personality , critical th ink ing  ability, and , in  the  
case of hypothesis 2, creativity to the  dependen t variable of leadership  
perform ance were tested  using  p a th  analysis an d  s tru c tu ra l equation  modeling. 
Several indices were calculated  for each  m odel as a  m eans of evaluating how 
well th e  m odel fit the  ob tained  data . The fit indices selected include the  
Adjusted Goodness of Fit Index (AGFI), Parsim ony G oodness of Fit Index 
(PGFI), Com parative Fit Index (CFI), an d  Root M ean Square  of E rror 
Approxim ation (RMSEA). The AGFI is a  varia tion  of the  G oodness of Fit Index 
(GFI), an  index sim ilar in  concept to th e  R2 of m ultip le correlation, w hich is a  
m easure  of the  variance and  covariance in  the  ob tained  d a ta  th a t  is accoun ted  
for by the  model. The AGFI modifies th e  GFI by ad justing  for th e  n u m b er of 
degrees of freedom and  penalizing m ore complex m odels, m aking  it one of 
several parsim ony fit indices. AGFI values above .90 are considered to be 
indicative of good fit. The PGFI, also a  m odification of the  GFI, is an o th e r 
parsim ony index w hich im poses a  penalty  for m odel com plexity a s  de term ined
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by the  num ber of estim ated  param eters . A lthough h igher values are  better, the  
PGFI penalty  for complexity m ay resu lt in  PGFI values th a t  a re  appreciably 
lower th an  AGFI values. PGFI values are  often u sed  w hen com paring m odels. 
The CFI is a  com parative fit index w hich com pares the  fit of th e  m odel to a  
baseline independence model. The CFI perform s effectively even w hen sm all 
sam ple sizes are used . CFI values above .90 were trad itionally  viewed as 
indicative of good fit, a lthough  m ore recen t recom m endations raise  th is  value 
to .95 (Byrne, 2001). The RMSEA exam ines the popu lation  fit of the  model 
and , according to Byrne (2001) "has only recently  been  recognized as one of the 
m ost informative criteria  in  covariance s tru c tu re  modeling" (p. 84). W ith the  
RMSEA, lower values are better. Values below .05 are indicative of good fit and  
values betw een .08 and  .10 are often described as "mediocre" or "marginal" fit. 
In practice, evaluation of model fit does not depend on a  single fit index.
Several fit indices th a t exam ine different relevant aspec ts  of fit for the m odels 
being analyzed shou ld  be weighed to reach  a  conclusion of overall fit.
Factor Analyses
Prior to the  confirm atory exam ination of the  hypothesized leadership  
m odels, factor analyses of the  d a ta  gathered  w ith the  th ree  in s tru m e n ts  u sed  in 
the  study  were conducted  to verify the  factor s tru c tu re  of the  dependen t and  
independent variable data.
Examination o f SEM Assumptions 
S truc tu ra l equation  m odeling assu m es m ultivariate norm ality, the 
absence of outliers, and  the  absence of m ulticollinearity . To determ ine if these
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conditions were m et, the  full da tase t was exam ined. M oderate univariate 
skew ness w as p resen t in  m ost variables, and  approxim ately 4% of cases were 
found to be m ultivariate outliers. Coliinearity sta tis tics  (tolerance and  variance 
inflation factor) and  bivariate correlations indicated th a t th e  12 scales of th e  
Multifactor Leadership Questionnaire were strongly in tercorrela ted . This fact 
w as also dem onstra ted  in  the  factor analysis of the  MLQ. However, 
m ulticollinearity analysis of MLQ scales usin g  the  technique of Belsley, Kuh, 
and  W elsch (1980), a s reported  by T abachnick an d  Fidell (2001, p. 85), 
revealed no cases of multicollinearity. To te s t the  com bined effect of these  
violations of SEM assum ptions, square root d a ta  transfo rm ations were applied 
to correct variables for skew ness, and  m ultivariate outliers were deleted from 
the da ta se ts . E ach of the  p a th  and  s tru c tu ra l equation  m odels w as th en  
analyzed u sin g  d a ta  from bo th  the  original and  the  transform ed and  purged 
da tase ts . Com parison of the  p a th  and  SEM solutions produced from the 
original d a ta se ts  an d  the  transform ed and  purged  d a ta se ts  revealed th e  sam e 
p a tte rn s  of p a th  coefficients, indicating th a t  the  m oderate violations of SEM 
assu m p tio n s found in  the  original da tase ts  were no t sufficiently large to 
appreciably degrade the  analyses. The original da ta se ts , ra th e r th a n  the  
transform ed and  purged  da tase ts , were u sed  in  all su b seq u en t analyses to 
perm it reten tion  of the  m ultivariate outlier cases. O utliers were retained  
because  they  constitu ted  valid cases, no t cases w ith erroneous values. 
R etention of outliers also kept sta tistical power a t its m axim um .
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Multiple Imputation o f Missing Data 
P ath  analysis, s tru c tu ra l equation  modeling, and  factor analysis, the 
prim ary  sta tis tica l techn iques used  in  th is  study, require complete d a ta  sets 
from  a  su b s tan tia l nu m b er of sub jects in  order to achieve an  adequate level of 
sta tis tica l power. The SPSS 13 im plem entations of these  sta tistical techniques, 
w hich were u sed  in  th is  study , exclude any  case th a t h as  m issing d a ta  (listwise 
deletion). This m eans th a t if a  pa rtic ipan t did no t answ er even a  single item  on 
a  stu d y  in stru m en t, th a t pa rtic ipan t's  entire  se t of responses for th a t 
in s tru m en t w ould be excluded from the  analysis. Relatively few m issing d a ta  
elem ents sca ttered  across the  d a ta  se t for an  in s tru m en t could resu lt in  the 
loss of a  large enough num ber of cases to p roduce a substan tia l loss in 
sta tistica l power. Additionally, if the  m issing  d a ta  are biased, th en  the 
exclusion of cases w ith m issing d a ta  will resu lt in  a  rem aining sam ple th a t is 
no t representative of the  full sam ple (Wayman, 2003). To avoid th is loss of 
s ta tistica l power and  potential b ias in  th is  study , m issing d a ta  were replaced 
u sin g  a  m ultiple im puta tion  m ethod.
M ultiple im putation  w as used  to calculate  values for m issing d a ta  
elem ents because  trad itional m ethods su ch  as m ean  substitu tion  and  single 
im pu ta tion  linear regression produce undesirab le  resu lts . M ean su b s titu tio n  
replaces all m issing values of a  variable w ith the  m ean  of available values in 
the  d a ta se t for the  variable. As a  consequence, th is  m ethod h as two adverse 
resu lts . First, it a lters the  relationship  betw een th e  variable for w hich values 
are  being su b s titu ted  and  o ther variables in the  da tase t. Second, it reduces
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the  variance of the  variable. Both of these  outcom es have an  adverse effect on 
the  s ta tis tica l m ethods employed in  th is  study . Single im putation  linear 
regression  u se s  available d a ta  in  the  d a ta se t to determ ine a linear regression 
equation  th a t is subsequen tly  u sed  to calcu late  values for m issing d a ta  
e lem ents of the  variable. This m ethod h a s  th e  benefit of preserving the  
re la tionsh ip  of the  variable in  question  w ith o ther variables in  the  da tase t, b u t 
it, like the  m ean su b s titu tio n  m ethod, h a s  the  adverse effect of reducing the 
variance of the  variable (Schafer & G raham , 2002).
M ultiple im putation  bo th  preserves th e  relationsh ips betw een variables in 
the  d a ta se t and  avoids loss of variance. In  conventional m ultiple im putation , 
existing d a ta  in the  d a tase t are  u sed  to calcu late  values for m issing da ta . The 
re su lt of th is  im putation  is a  com plete d a ta se t w ith no m issing d a ta  elem ents. 
To th is  point, th is  m ethod is sim ilar to th e  single im putation  linear regression 
m ethod described above. However, a s the  nam e suggests, in  m ultiple 
im pu ta tion  the  calculation process is repeated  so th a t several complete 
d a ta se ts  are produced. E ach  tim e a  new  d a ta se t is produced, th e  im puta tion  
equation  is altered to produce slightly different im puted  values. The difference 
in  im puted  values betw een the  several com plete d a tase ts  is tailored to recreate  
the  variability of the  original da tase t. The resu lting  m ultiple d a ta se ts  are 
individually analyzed using  the  sta tis tica l procedure appropria te  to th e  purpose  
of th e  study, and  the  resu lts  of each  of th ese  analyses are th en  com bined 
according to ru les developed by R ubin (1987; Way m an, 2003).
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For th is study, in stead  of analyzing m ultiple im puted d a ta se ts  an d  th en  
com bining the  resu lts , m ultiple im puted  d a ta se ts  were created  and  predicted 
values were draw n from th e  d a ta se ts  to replace m issing d a ta  in  a  single d a ta se t 
th a t  w as u sed  in  su b seq u en t analyses. This process w as followed for each  of 
the  study  in stru m en ts . This app roach  w as tak en  because  there  exist no "good" 
ru les  for com bining the  post-analysis resu lts  of m ultiple factor analyses (J. C. 
Way m an, personal com m unication , February, 2005). The m ultiple im puta tion  
m ethod  u sed  in th is s tu d y  h as  the  sam e advantages of preserving variable 
rela tionsh ips and sam ple variance as does the  trad itional app roach  to m ultiple 
im putation .
To produce the full d a ta se t for each  study  in strum en t, the  NORM program  
(Schafer, 1999) w as u se d  to generate  20 full d a ta se ts  w ith im puted  values 
replacing m issing values. Im puted values were th en  draw n from the 20 full 
d a ta se ts  to replace m issing  values in  the  original da tase t. All rep lacem ent 
values for each case (participant) in  the  original d a ta se t th a t  h ad  m issing  data , 
were draw n from one of the  20 im pu ted  da tase ts . The im pu ted  d a tase t, from 
w hich the replacem ent values were draw n for a  given case, w as selected in  a  
quasi-random  way by dividing the  case  num ber by 20 an d  th en  selecting the  
im puted  d a tase t th a t corresponded to the  rem ainder of the  division. If the 
rem ainder w as zero, d a ta se t n u m b er 20 was used . The selected d a ta se t w as 
th e n  entered and the  im puted  values for the  particu la r case  in  question  were 
retrieved. See Appendix I for a d iagram  of th is  process.
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Lim itations an d  Delim itations 
Two aspec ts of the  design of th is study  im pose lim itations on the utility  of 
th e  re su lta n t d a ta  and  conclusions th a t  can  be draw n from th e  data. First, the 
focal sub jects in  th is  s tu d y  were the formally designated leaders of officially 
recognized college s tu d e n t organizations (clubs, societies, team s, etc.) from 
th irteen  colleges an d  universities in  Virginia and  North Carolina. Restricting 
th e  sam ple to form al s tu d e n t leaders helped ensu re  th a t pa rtic ipan ts actually  
h ad  leadersh ip  experience. Recruiting partic ipan ts from only Virginia and  
N orth Carolina in s titu tio n s facilitated th e  process of identifying and  contacting  
po ten tial pa rtic ipan ts , an d  m ay have resu lted  in  a  higher ra te  of participation. 
However, these  pa rtic ipan t identification and  selection lim itations restric t the  
n a tu re  of the  population  to w hich resu lts  of the  study  m ay be confidently 
extended.
Second, a lthough  th e  broad conceptualization of the  two hypothesized 
leadersh ip  m odels seeks to exam ine the  role of personality  an d  cognitive 
abilities or power in determ ining  leadersh ip  effectiveness, only one type of 
cognitive ability, critical th inking, w as exam ined in  th is  study. A fuller 
exam ination  of the  hypothesized leadersh ip  m odels would include other 
m easu res of cognitive ability, su ch  as m ultiple intelligences an d  reflective 
judgm ent, th a t  were no t p u rsu ed  in th is  s tudy  due  to tim e an d  resource 
constra in ts . A lthough, a s  d iscussed  in  chap ter II, critical th ink ing  is re la ted  to 
a  n u m b er of o ther cognitive abilities, th e  outcom es of th is s tu d y  were, 
nonetheless lim ited by th e  u se  of th is single m easure  of cognitive ability.
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CHAPTER IV 
ANALYSIS OF RESULTS
This ch ap ter p resen ts  th e  resu lts  of th e  study. F irst is a  description of the  
sam ple, including  response ra te , m issing da ta , and  dem ographic questionnaire  
da ta . This is followed by descrip tions of each  of the  rem aining study  
in s tru m en ts . The ch ap ter concludes w ith th e  resu lts  of the  sta tistica l analysis 
of th e  two hypothesized m odels of leadership .
D escription of the  Sam ple
The sub jects of th is s tu d y  were college s tu d e n ts  who were the  formally 
designated or elected leaders of institu tionally  recognized s tu d en t organizations 
a t 1 of 13 colleges an d  universities in N orth Carolina an d  Virginia. These 
partic ipan ts  are  referred to as s tu d e n t leaders or sim ply as leaders.
In addition to s tu d e n t leaders, who were the  focal subjects in  th is  study, 
leadersh ip  perform ance d a ta  were gathered  from m em bers of the  organizations 
th a t the  s tu d e n t leaders led. These partic ipan ts  are  referred to as s tu d en t 
observers or ju s t  a s observers.
Response Rate
Em ail m essages soliciting partic ipa tion  in th is  s tu d y  were se n t to 2 ,630 
leaders. Of th is  num ber, 95 produced a n  au tom ated  response indicating th a t 
the  em ail w as undeliverable, m ost com m only as the  resu lt of a  faulty  email 
address. The n u m b er of solicitation em ails th a t actually  reached their 
in tended  recipient is unknow n. An additional 75 partic ipan ts did no t m eet all
68
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of th e  c rite ria  for partic ipation  in  the  s tu d y  a n d  were excluded from th e  study. 
Individuals were excluded prim arily  because  they  were no t underg raduate  
s tu d en ts , they  were above the  cut-off age of 26 , they were no longer the  leader 
of a  s tu d e n t organization, or because  they  ind icated  on the  informed consen t 
form th a t  they  declined to participate . A to ta l of 757 leaders subm itted  
inform ed consen t form s indicating a  w illingness to participate  in  the  study. Of 
th is  n u m ber, 616 subm itted  the  dem ographic questionnaire , 614 subm itted  the  
Mini-Markers personality  inventory, 466  subm itted  the  self-report form of the  
Multifactor Leadership Questionnaire, an d  435 subm itted  the  Watson-Glaser 
Critical Thinking Appraisal. Com plete se ts  of all four in s tru m en ts  were 
subm itted  by 413 leaders.
S tu d en t leader partic ipan ts  were a sk ed  to nom inate th ree  m em bers of 
their organization to ra te  the leader's leadersh ip  behavior. E ach leader w as 
asked  to nom inate one m em ber who w as easy  to lead, one who w as average in  
difficulty to lead, an d  one who w as difficult to lead. A to ta l of 1,317 (of a  
poten tial 1,848) observer nom inations were received. Em ail m essages soliciting 
partic ipa tion  in th is s tu d y  were se n t to all 1,317 nom inated  observers. Of th is  
num ber, 47 produced a n  au tom ated  response  indicating th a t  the  em ail was 
undeliverable. The nu m b er of solicitation em ails th a t actually  reached  their 
in tended  recipient is unknow n. O ne p a rtic ip an t responded w ith an  em ail 
saying th a t  she did no t belong to th e  organization in question . A to ta l of 531 
observers subm itted  inform ed consen t form s indicating  a  willingness to 
partic ipa te  in  the study. Of th is  num ber, 509 subm itted  the  dem ographic
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questionnaire  and  468 subm itted  th e  ra te r  form of th e  Multifactor Leadership 
Questionnaire.
At the  end  of the  d a ta  gathering  phase , of th e  413 leaders who subm itted  
all four leader in strum en ts, 178 h ad  no m atch ing  observer d a ta  and  235 had  
m atch ing  observer d a ta  from one or m ore observers. Of the  235 leaders w ith 
m atch ing  observer da ta , 141 h ad  d a ta  from a  single observer, 74 had  d a ta  from 
two observers, and  20 had  d a ta  from th ree  observers. W hen com bined, the  
responses of leaders and  observers p roduced  349 pairs of leader d a ta  m atched  
to one set of observer data . W ithin th ese  349 com bined cases there  were 129 
observers considered by th e ir organizational leaders to be easy to lead, 120 
considered to be average in  difficulty to lead, an d  100 considered to be difficult 
to lead. This d a ta se t of 349 com bined leader an d  observer cases, w hich 
contained 235 un ique  leaders, w as u se d  in  the  p a th  analyses an d  s tru c tu ra l 
equation  m odels th a t exam ined observer-reported  independen t variables. 
Models th a t exam ined only leader-reported  independen t variables u sed  the  full 
leader d a tase t containing d a ta  from  all 413 un iq u e  leaders who subm itted  all 
four leader in strum en ts.
Missing Data
Responses to the  s tudy  in s tru m en ts  were largely com plete. The Mini- 
Markers personality  inventory h ad  0.32%  m issing  da ta , the  self-report form  of 
th e  Multifactor Leadership Questionnaire h ad  1.12 % m issing d a ta , the  ra te r  
form of the  Multifactor Leadership Questionnaire h ad  1.37% m issing  d a ta , and  
the  Watson-Glaser Critical Thinking Appraisal h ad  0.53%  m issing  data . To
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reta in  the  m axim um  sam ple size possible, m issing d a ta  were rep laced  in  the  
d a ta se ts  for Mini-Markers and  th e  two form s of the  Multifactor Leadership 
Questionnaire. A m ultiple im puta tion  m ethod of predicting rep lacem ent values 
for m issing  data , as described in  chap ter III, w as used  so th a t  variable 
rela tionsh ips and  the  n a tu ra l variance of th e  sam ples w ould be preserved. 
M issing d a ta  were no t replaced for the  Watson-Glaser Critical Thinking 
Appraisal because, as an  ap titude  test, unansw ered  questions on th is 
in s tru m en t m ay convey im portan t inform ation abou t th e  critical th ink ing  
ability of the  tes t taker.
Demographic Information
Leaders
Two sam ples were u sed  in  th is study. One contained  d a ta  for 235 leaders 
and  the  second contained  d a ta  for 413 leaders. The second sam ple con tained  
all of the  leaders from the first. M em bers of the  sm aller sam ple were 61.7%  
female and  38.3%  male, w hereas the  larger sam ple w as 59.8%  fem ale and  
40.2%  male.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
72
Leader race w as d istribu ted  in  the  two sam ples as show n in  Table 2. 
Table 2
Distribution o f  Leader Race
235 Leader Sam ple 413 Leader Sam ple
Num ber Percentage N um ber Percentage
Asian 24 10.2 38 9.2
Black 11 4.7 32 7.7
H ispanic 6 2.6 12 2.9
Native 2 0.9 4 1.0
White 183 77.9 309 74.8
O ther 8 3.4 17 4.1
Missing 1 0.4 1 0.2
Inclusion in the  study  w as restric ted  to leaders in the  age range of 18 to 
26 years. This age range w as in tended  to encom pass trad itional 
un d erg rad u ate  ages an d  to set a n  u p p e r limit n e a r the poin t w here personality  
becom es relatively fixed (Costa & McCrae, 1994). The m ean  leader age w as 
20.9 years {SD = 1.23) for the sm aller sam ple and  21 years (SD  = 1.29) for the 
larger.
Leaders were asked  to consider how creative they considered them selves 
to be and  to ra te  th e ir level of creativity on a six-point scale ranging from  low 
creativity to high creativity. No leader selected the  first (lowest) level of 
creativity and  fewer th a n  3% selected the  second category. Overall, th e  m ean 
creativity level selected w as 4.47 {SD = .96) of a  possible 6 poin ts.
The length  of tim e th a t leaders h ad  led the ir organizations ranged from  1 
to 42 m onths. The average leader ten u re  was 10.7 m onths {SD = 6.67).
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The organizations them selves ranged in  size from 4 to 3 ,000 m em bers 
{Mdn = 30), a lthough  fewer th a n  5% of the  organizations had  m ore th an  200 
m em bers an d  fewer th a n  1% of the  organizations had  1,000 or more m em bers. 
Considering all b u t the  five largest organizations, the  m ean  organizational size 
w as 53 m em bers {SD = 78.3).
Leaders ra ted  the  activity level of th e ir organizations on a  six-point scale 
ranging from low activity to high activity. Most leaders perceived their 
organization as being m oderately high in  its activity level {Mdn = 5, M = 4.36, 
SD=  1.26).
Leaders were asked  to select one category from a  list of 11 categories th a t  
best described  the ir organization. The d istribu tion  of organization types is 
show n for each  of the  stu d y  sam ples in  Table 3.
Table 3
Distribution o f  S tudent Organization Types___________________________
235 Leader Sam ple 413 Leader Sam ple
N um ber Percentage_______ Num ber Percentage
Academic 20 8.5 41 9.9
Arts 18 7.7 33 8.0
Athletics 34 14.5 54 13.1
G overnm ent3 14 6.0 22 5.3
Greekb 19 8.1 44 10.7
Honor0 9 3.8 16 3.9
In terest 38 16.2 60 14.5
Mediad 11 4.7 14 3.4
Religious 20 8.5 27 6.5
Service 20 8.5 36 8.7
O ther 32 13.6 62 15.0
M issing 0 0.0 4 1.0
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aG ovem m ent = s tu d e n t governm ent 
bG reek = fratern ity  or sorority 
cHonor = honor society
dM edia = college new spapers, m agazines, radio, etc.
Observers
A single sam ple of 349 observers (61.9% female, 38.1%  male) participated  
in  th is  study. O bservers had  been categorized by the ir leaders as easy (N = 
129), average (N= 120), or difficult (N= 100) to lead.
Unlike leaders, th e  inclusion of observers in the  s tudy  was no t age- 
restric ted , a lthough  98.9%  of observers belonged to the  sam e 18 to 26 year age 
range to w hich leaders h ad  been restric ted . The ages of observers ranged from 
18 to 52 (M= 20.7, SD = 2.8).
O bserver race w as d istribu ted  as show n in  Table 4.
Table 4
Distribution o f  Observer Race
N um ber Percentage
Asian 35 10.0
Black 15 4.3
H ispanic 8 2.3
Native 2 .6
W hite 269 77.1
O ther 19 5.4
M issing 1 0.3
The dem ographic questionnaire  for observers (Appendix E) asked  several 
questions in tended to ga ther inform ation relevant to the  determ ination  of the
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observer's ability to report on the  leadersh ip  perform ance of th e  leader. The 
activity level of the  organization w as assessed  as a  gauge of the  leader's 
opportun ity  to be seen acting as a  leader. The observer's own activity level 
w ith in  the  organization an d  the n u m b er of m on ths th a t the  observer h ad  been 
able to observe the  leader were a ssessed  as indicators of the  observer's 
opportun ity  to observe the  leadersh ip  behaviors of the leader. The observer 
w as also directly asked  to estim ate h is or he r ability to judge the  leadersh ip  
perform ance of the  leader. As an  additional gauge of exposure to the  leader 
an d  of possible bias, observers were asked  to indicate the  level of in terac tion  
th a t  they  h ad  w ith the ir leaders ou tside  of organizational activities. All of these  
asse ssm en ts  employed a  six-point scale w ith a  score of one rep resen ting  the  
lowest level of the  ra ting  con tinuum  an d  a  score of six rep resen ting  th e  h ighest 
level. The resu lts  for these  estim ates of the  observer's fam iliarity w ith the  
leader an d  leader perform ance are sum m arized  in  Table 5.
Table 5
Factors Affecting Observer's Ability to Rate Leader's Performance
Q uestion M SD
N um ber of m onths observer has observed the leader 10.0 7.0
Activity level of the  o rg an iza tio n 4.3 1.2
O bserver's activity level w ithin the  o rg an iz a tio n 5.2 1.0
Self-assessed ability to judge the  leader’s perform ance21 5.2 0.9
O bserver's outside in terac tion  w ith th e  leadera 4.5 1.5
Note. N  -  349.
aA ssessed on a  six-point scale w ith 1 = low an d  6 = high.
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Finally, observers were asked  to indicate the ir perceptions of the leader's 
success (M = 4 .9 , SD = 1.1) in  achieving the  goals of th e  organization, and  of 
th e  leader's level of creativity (M= 4 .5 , SD  = 1.1). These outcom e m easures 
were also a ssessed  on a  six-point scale w ith a  score of one rep resen ting  the  
lowest level of the  ra ting  con tinuum  an d  a  score of six rep resen ting  the  h ighest 
level.
R esults by In strum en t 
Mini-Markers
Mini-Markers w as adm in istered  to leaders as a  m easu re  of the  factors of 
th e  five-factor m odel of personality . E ach  of the  five personality  factors 
(Extraversion, A greeableness, C onscientiousness, Em otional Stability, and  
Openness) is m easu red  by eight in s tru m en t item s, whose scores are averaged 
to yield the  factor score. In s tru m en t item s are self-descriptive adjectives ra ted  
on a  1 -  9 scale w ith 1 indicating th a t the  adjective is "Extremely Inaccurate" 
and  9 indicating th a t  the  adjective is "Extremely Accurate." H alf of the  item s 
are reverse-keyed.
Descriptive s ta tis tic s  for Mini-Markers are given in  Table 6 for all 614 
leaders who com pleted Mini-Markers an d  the 235 leader su b se t u sed  to te s t the  
study  hypotheses. Normative d a ta  are also included for com parison.
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Table 6
Descriptive Statistics for Two Mini-Markers Sam ples
Sam ple M inimum M aximum M SD
E xtraversion 1 2.125 8.875 6.379 1.387
2 2.630 8.880 6.405 1.397
Norm 1 5.92 1.46
Norm 2 5.54 1.17
Agreeableness 1 3.750 9.000 7.322 1.001
2 3.750 9.000 7.285 1.035
Norm 1 7.18 1.09
Norm 2 7.10 0.89
C onscien tiousness 1 1.875 9.000 6.988 1.134
2 3.750 8.880 7.105 1.120
Norm 1 6.24 1.23
Norm 2 6.36 1.12
Stability 1 1.750 8.875 5.683 1.355
2 2.130 8.380 5.655 1.300
Norm 1 4.83 1.20
Norm 2 4.90 1.08
O penness 1 3.125 9.000 7.056 0.936
2 4.250 8.880 7.013 0.887
Norm 1 6.65 1.10
Norm 2 6.56 1.00
Note. Sam ple 1, N -  614; Sam ple 2, N  -  235. Sam ple 1 su b su m es Sam ple 2.
Normative d a ta  are from  G. Saucier (personal com m unication, February  25, 
2002). Norm 1, N=  360 s tu d e n ts  a t E aste rn  Illinois University, 1993; Norm 2, 
N  = 320 s tu d e n ts  a t University of Oregon, 1978.
Factor analysis w as u sed  to determ ine if the  factor s tru c tu re  reported by 
Saucier (1994) w as p resen t in  th e  cu rren t da ta . The n u m b er of factors to 
extract w as determ ined  by exam ination  of the  scree plot and  by th e  a  priori 
hypothesis th a t the  five-factor s tru c tu re  reported  by S aucier w ould be p resen t.
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The scree plot indicated  th a t six factors shou ld  be extracted. Both five an d  six 
factors were extracted  using  the  M axim um  Likelihood m ethod and  ro tated  
using  V arim ax rotation. The five-factor so lu tion  (Appendix J) replicated the 
factor s tru c tu re  reported  by S aucier (1994) an d  accounted  for 42.1% of the 
item  variance. The six-factor so lu tion  (Appendix K), accounting  for 46.2%  of 
th e  item  variance, p roduced the  sam e first four factors as the  five-factor 
solution, b u t  split th e  fifth (Openness) factor in to  two factors th a t  were 
identifiable as T hought C om plexity /O rientation an d  M ental Productivity. 
B ecause these  two factors are  logical com ponents of the  O penness (sometimes 
also called "Intellect") factor, the  sim pler an d  m ore comm only u sed  five-factor 
s tru c tu re  w as used  in  the  rem ainder of th is study .
Watson-Glaser Critical Thinking Appraisal 
The Watson-Glaser Critical Thinking Appraisal (WGCTA) w as adm inistered  
to leaders as a  m easure  of critical th ink ing  ability. It is im portan t to note th a t 
the  WGCTA is an  ap titude  te s t w ith correct an d  incorrect answ ers. It is no t an  
inventory of a ttrib u tes , a s are the  Mini-Markers an d  Multifactor Leadership 
Questionnaire in stru m en ts . The WGCTA con ta ins five su b tes ts , each 
consisting of 16 questions and  designed to a sse ss  a  different com ponent of 
critical thinking. The five su b te s ts  are: Inference, Recognition of A ssum ptions, 
D eduction, In terpreta tion , and  E valuation  of A rgum ents. A lthough th e  WGCTA 
consists of five su b te s ts , the  in s tru m e n t is scored  to yield a  single com bined 
critical th ink ing  score th a t  can  range from 0 to 80. The au th o rs  discourage 
a ttem pts to u se  su b te s t scores.
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WGCTA to tal score ranged from 35 to 77 {M= 58.71, SD  = 9.53) for the  
to ta l sam ple of 435 leaders th a t com pleted the  test, an d  from 35 to 77 (M -  
59.17, SD = 9.37) for the  235 leaders in  th e  d a ta  su b se t u sed  to  test the  stu d y  
hypotheses. The WGCTA te s t m an u a l (W atson & Glaser, 1980) reports 
norm ative sta tistics, relevant to th is s tudy , for a  sam ple of freshm en in  four- 
year colleges (M -  53.8, SD  = 9.2, N  = 824) an d  for u p per division s tu d en ts  in  
four-year colleges {M -  59.2, SD = 8 .4, N =  417).
Factor analysis w as u sed  to determ ine if the  five su b te s ts  of the  
WGCTA could be discerned as factors in  th e  c u rre n t data . The num ber of 
factors to extract was determ ined by exam ination  of the  scree plot and  by th e  a  
priori hypothesis th a t the  five su b te s ts  rep resen ted  factors. The scree plot 
indicated  th a t  three factors should  be extracted . Both th ree  an d  five factors 
were extracted  using  the  M aximum  Likelihood m ethod and  ro ta ted  using  
Varim ax rotation. Neither the  three- n o r the  five-factor solution produced 
in terp retab le  factors. The three-factor so lu tion  accounted  for only 14.3% of the  
variance and  the five-factor solution accoun ted  for 17.7% of th e  variance. All 
factors from both solutions con tained  item  loadings from m ultip le su b te s ts  of 
th e  WGCTA. The three-factor solution w as u sed  to calculate factor scores for 
the  to tal WGCTA sam ple (N  = 435). A second-order factor analysis u sing  
M aximum  Likelihood extraction was th e n  perform ed on these  th ree-fac to r 
scores. The second-order factor analysis yielded a  single factor accoun ting  for 
44.9%  of the  variance. These resu lts  su p p o rt W atson and  G laser's belief th a t  
the  WGCTA m easures a  "unidim ensional aspec t of ability" (1980, p. 13).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
80
B ecause of th is outcom e, only the  WGCTA to tal score w as u sed  in  the  
rem ainder of th is study.
Multifactor Leadership Questionnaire 
The self-report form of the  Multifactor Leadership Questionnaire 
(MLQS) w as adm inistered to leaders as a  m easure  of th e ir leadersh ip  
perform ance. Similarly, observers ra ted  the  leader's leadersh ip  perform ance by 
com pleting the  ra te r  form of the  Multifactor Leadership Questionnaire (MLQR). 
Both forms use  the  sam e 45 questions except th a t MLQS questions are  w ritten  
in  the  first person and  MLQR questions are  w ritten  in  th e  th ird  person .
The Multifactor Leadership Questionnaire is designed to yield 12 scales. 
Nine scales pertain  to leadership  behavior or a ttribu tion  an d  the  rem ain ing  
th ree  describe the outcom es of leadersh ip  efforts. The n ine leadersh ip  behavior 
or a ttribu tion  scales are divided in to  five th a t a ssess  transfo rm ational 
leadership , three th a t a ssess  tran sac tio n a l leadership , and  one th a t  assesses  
ab sen t or non-leadersh ip . In th is  study , several of these  individual scales were 
com bined to create broader scales m easuring  C harism a, T ransform ational 
Leadership, T ransform ational-C ontingent Reward, and  Passive-A voidant 
leadership.
Descriptive sta tistics for the  nine leadersh ip  behavior or a ttrib u tio n  scales 
of the  MLQS are given in Table 7 for all 466 leaders who com pleted th e  MLQS 
and  for the 235 leader su b se t u se d  to te s t the  study  hypotheses. C om parable 
descriptive sta tistics for the  n ine  leadersh ip  behavior or a ttr ib u tio n  scales of 
the  MLQR are given in  Table 8 for all 468 observers who com pleted th e  MLQR
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and  for the  349 observer su b se t u sed  to te s t the  study  hypotheses. Table 9 
provides descriptive s ta tis tic s  for the  four com bined leadersh ip  behavior scales 
of the  MLQS and  Table 10 gives com parable sta tistics for th e  MLQR. 
Descriptive s ta tis tics  for th e  th ree  outcom e scales are given in  Table 11 for the  
MLQS an d  Table 12 for th e  MLQR.
Table 7
Descriptive Statistics for MLQS Individual Leadership Behavior Scales
Sam ple M inim um Maximum M SD
11(A) 1 1.00 4.00 2.974 0.549
2 1.00 4.00 2.982 0.529
11(B) 1 0.25 4.00 2.879 0.620
2 1.00 4.00 2.910 0 .554
IM 1 1.00 4.00 3.152 0 .544
2 1.25 4.00 3.156 0 .515
IS 1 0.75 4.00 2.886 0.554
2 0.75 4.00 2.873 0.558
IC 1 1.00 4.00 2.987 0.557
2 1.25 4.00 2.962 0.562
CR 1 1.50 4.00 3.011 0.515
2 1.50 4.00 3.032 0.525
MBEA 1 0.00 4.00 1.845 0.761
2 0.25 3.75 1.890 0.726
MBEP 1 0.00 4.00 1.016 0.582
2 0.00 4.00 1.020 0.587
LF 1 0.00 3.00 0.615 0 .510
2 0.00 3.00 0.598 0 .496
Note. Sam ple 1, N = 466; Sam ple 2, N -  235. Sam ple 1 su b su m es Sam ple 2. 
Normative d a ta  for the  MLQS are no t reported in  the te s t m anual. 11(A) = 
Idealized Influence (Attributed), 11(B) = Idealized Influence (Behavior), IM = 
Inspirational Motivation, IS = Intellectual S tim ulation, IC = Individual
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C onsideration, CR = Contingent Reward, MBEA = M anagem ent by Exception 
(Active), MBEP = M anagem ent by Exception (Passive), LF = Laissez-faire. 
Table 8
Descriptive Statistics for MLQR Individual Leadership Behavior Scales
Sam ple M inim um M aximum M SD
11(A) 1 0.00 4.00 2.999 0.849
2 0.00 4.00 2.957 0.883
Norm 2.88 0.49
11(B) 1 0.25 4.00 2.733 0.773
2 0.25 4.00 2.721 0.800
Norm 2.89 0.49
IM 1 0.00 4.00 3.106 0.764
2 0.00 4.00 3.062 0.793
Norm 3.00 0.47
IS 1 0.00 4.00 2.562 0.850
2 0.00 4.00 2.534 0.872
Norm 2.88 0.49
IC 1 0.00 4.00 2.589 0.817
2 0.00 4.00 2.582 0.834
Norm 3.07 0.50
CR 1 0.00 4.00 2.881 0.779
2 0.00 4.00 2.848 0.799
Norm 2.63 0.63
MBEA 1 0.00 4.00 1.766 0.846
2 0.00 4.00 1.765 0.842
Norm 2.02 0.60
MBEP 1 0.00 4.00 0.940 0.777
2 0.00 4.00 0.952 0.774
Norm 1.12 0.66
LF 1 0.00 3.75 0.499 0.631
2 0.00 3.75 0.518 0.652
Norm - -
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
83
Note. Sam ple 1, N  = 468; Sam ple 2, N = 349. Sam ple 1 subsum es Sam ple 2. 
Normative d a ta  is from 162 Am erican college u nderg radua te  studen ts. 
Normative d a ta  are no t available from th is  sam ple for LF. 11(A) = Idealized 
Influence (Attributed), 11(B) = Idealized Influence (Behavior), IM = Inspirational 
M otivation, IS = Intellectual Stim ulation, IC = Individual Consideration, CR = 
C ontingent Reward, MBEA = M anagem ent by Exception (Active), MBEP = 
M anagem ent by Exception (Passive), LF = Laissez-faire.
Table 9
Descriptive Statistics for MLQS Combined Leadership Behavior Scales
Sam ple M inim um M axim um M SD
CH 1 0.75 4.00 3.002 0.460
2 1.33 4.00 3.016 0.417
TF 1 1.40 4.00 2.976 0.424
2 1.50 4.00 2.977 0.400
TFCR 1 1.46 3.96 2.982 0.407
2 1.54 3.96 2.986 0.388
PA 1 0.00 2.75 0.815 0.466
2 0.00 2.75 0.809 0.460
Note. Sam ple 1, N= 466; Sam ple 2, N= 235. Sam ple 1 su b su m es Sam ple 2. 
Normative d a ta  for the MLQS are no t reported  in  the  te s t m anual. CH = 
C harism a (m ean of 11(A), 11(B), and  IM), TF = Transform ational Leadership 
Scales Com bined (m ean of 11(A), 11(B), IM, IS, and  IC), TFCR = 
T ransform ational-C ontingent Reward (m ean of 11(A), 11(B), IM, IS, IC, CR), PA = 
Passive-A voidant (mean of MBEP an d  LF).
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Table 10
Descriptive Statistics for MLQR Combined Leadership Behavior Scales
Sam ple M inim um M axim um M SD
CH 1 0.25 4.00 2.946 0.709
2 0.25 4.00 2.914 0.741
Norm 2.92 0.48
TF 1 0.40 4.00 2.798 0.695
2 0.40 4.00 2.771 0.726
Norm 2.94 0.49
TFCR 1 0.42 4.00 2.812 0.688
2 0.42 4.00 2.784 0.717
Norm 2.89 0.51
PA 1 0.00 3.00 0.719 0.629
2 0.00 3.00 0.735 0.640
- -
Note. Sam ple 1, N= 468; Sam ple 2, N = 349. Sam ple 1 su b su m es Sam ple 2. 
Normative d a ta  is from 162 A m erican college underg raduate  s tu d en ts . 
Normative d a ta  are  no t available from  th is  sam ple for PA. CH = C harism a 
(m ean of 11(A), 11(B), and  IM), TF = T ransform ational Leadership Scales 
Com bined (mean of 11(A), 11(B), IM, IS, an d  IC), TFCR = T ransform ational- 
C ontingent Reward (mean of 11(A), 11(B), IM, IS, IC, CR), PA = Passive-A voidant 
(m ean of MBEP and  LF).
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Table 11
Descriptive Statistics for MLQS Leadership Outcome Scales
Sam ple M inim um M aximum M SD
EE 1 0.00 4.00 2.547 0.639
2 0.67 4.00 2.543 0.607
EFF 1 0.75 4.00 3.190 0.528
2 0.75 4.00 3.238 0.473
SAT 1 0.50 4.00 3.180 0.561
2 0.50 4.00 3.189 0.532
Note. Sam ple 1, N  = 466; Sam ple 2, N  -  235. Sam ple 1 su b su m es S
Normative d a ta  for th e  MLQS are not reported in  the  te s t m anual. EE = E xtra  
Effort (elicits extra effort from followers), EFF = Effectiveness (effective in 
m eeting follower needs an d  leading the  group), SAT = Satisfaction  (leads and  
w orks in  a  satisfying m anner).
Table 12
Descriptive Statistics fo r  MLQR Leadership Outcome Scales
Sam ple M inim um M aximum M SD
EE 1 0.00 4.00 2.593 1.028
2 0.00 4.00 2.565 1.046
Norm 2.60 1.16
EFF 1 0.00 4.00 3.052 0.799
2 0.00 4.00 3.035 0.829
Norm 2.62 0.72
SAT 1 0.00 4.00 3.154 0.924
2 0.00 4.00 3.122 0 .976
Norm 2.57 1.28
Note. Sam ple 1, IV = 468; Sam ple 2, N=  349. Sam ple 1 su b su m es Sam ple 2. 
Normative sta tistics for EE are from varied governm ent em ployees, bu sin ess  
personnel, and  U.S. an d  Taiw anese college s tu d en ts  {N = 1,443). Normative 
sta tis tics for EFF an d  SAT are  from varied governm ent em ployees, bu sin ess
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personnel, a n d  U.S. n u rs in g  s tu d en ts . EE = E xtra  Effort (elicits extra effort 
from  followers), EFF = Effectiveness (effective in  m eeting follower needs and 
leading the  group), SAT -  Satisfaction (leads and  w orks in  a  satisfying m anner).
Factor analysis w as u sed  to exam ine the  factor s tru c tu re  of the  MLQS and  
MLQR responses of leaders and  observers, respectively. The num ber of factors 
to ex tract w as determ ined  by exam ination  of the  scree plots, the  previously 
d iscussed  a  priori hypotheses th a t  the  in s tru m en ts  p roduced  a  six-factor 
(Avolio et al., 1999) or a  n ine-factor (Antonakis et al., 2003) s tru c tu re , and  by 
the  in terpretability  of the  factor solu tions. The scree plots indicated  th a t th ree  
factors shou ld  be extracted. Three-, six-, and  n ine-factor solutions were 
extracted  for bo th  the  MLQS and  MLQR using  the  M axim um  Likelihood m ethod 
an d  ro tated  u sin g  V arim ax rotation. The th ree-factor solution w as m ost 
in terpretable. This so lu tion  produced  one large factor th a t w as a  com posite of 
the  five T ransform ational an d  the  C ontingent Reward scales; a  second factor 
th a t  com bined the  Passive M anagem ent by Exception and  Laissez-faire scales, 
replicating th e  Passive-A voidant factor recom m ended by Avolio et al. (1999); 
an d  a  th ird  factor consisting  of the  Active M anagem ent by Exception scale.
This th ree-factor so lu tion  held for bo th  the  MLQS (Appendix L) an d  MLQR 
(Appendix M) w ith all item s loading on the  sam e scales. The th ree-factor 
solution accoun ted  for 26.3%  of th e  item  variance for the  MLQS and  42.1%  of 
the  item  variance for the  MLQR.
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Comparison o f MLQ Self and Rater Results 
Paired-sam ple t te s ts  were conducted  to determ ine w hether leaders and  
observers ra ted  leadersh ip  perform ance on 12 individual an d  two com bined 
scales of the  Multifactor Leadership Questionnaire the  sam e. The resu lts , 
show n in Table 13, indicate th a t  there  were significant differences in leadersh ip  
ra tings on 9 of the  14 MLQ scales.
Table 13
Paired-Sample t Tests for Comparison o f MLQS and MLQR Scale Means
Scale d t P
Idealized Influence (Attributed) 0 .017 0.322 .747
Idealized Influence (Behavior) 0 .196 3.653** .000
Insp irational Motivation 0.109 2.043* .042
Intellectual S tim ulation 0.321 5.990** .000
Individual C onsideration 0.389 7.267** .000
C ontingent Reward 0.206 3.856** .000
M anagem ent by Exception (Active) 0.101 1.894 .059
M anagem ent by Exception (Passive) 0 .090 1.681 .094
Laissez-faire 0.111 2.082* .038
E xtra Effort -0 .022 -0.406 .685
Effectiveness 0.227 4.248** .000
Satisfaction 0.050 0.939 .348
T ransform ational-C ontingent Reward 0.251 4.688** .000
Passive-A voidant 0 .114 2.126* .034
Note. N -  349, df=  348, p  = 2-tailed.
*p < .05. **p < .01.
Analysis of H ypothesized L eadership  Models 
A lthough th is s tu d y  hypothesized two basic  m odels of leadership , the  
dependen t variable, leadersh ip  perform ance, w as m easu red  in  several ways. 
This resu lted  in m ultiple varia tions of th e  two basic  m odels w ith the
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independen t variables rem aining c o n s tan t b u t m easu res of leadersh ip  
perform ance differing.
The Multifactor Leadership Questionnaire  con ta ins nine scales m easu ring  
dim ensions of leadership  behaviors an d  a ttr ib u te s , an d  th ree  scales m easu ring  
the  outcom es of the  leader's efforts. The dem ographic questionnaire  added  
ano ther m easure  of leadership  outcom e by ask ing  observers to estim ate  the  
leader's success in helping the  organization achieve its goals. In  addition  to the  
individual scales of the  MLQ, su p p o rt w as found in  th is  study  for a  th ree-fac to r 
res tru c tu rin g  of the  MLQ, and  su p p o rt h a s  been  provided by o thers for bo th  a  
six-factor (Avolio et al., 1999) an d  a  n ine-factor (Antonakis et al., 2003) 
res tru c tu rin g  of the  MLQ. The n u m b er of dependen t variables is nearly  
doubled by the  fact th a t d a ta  were ob tained  for all MLQ scales from bo th  the  
leader and  observer perspectives.
H ypothesis 1
The first hypothesis (see Figure 2) p roposes th a t leadersh ip  perform ance is 
a  function of personality  a ttrib u te s  an d  critical th ink ing  ability. This 
hypothesis was first tested  u sin g  the  T ransform ational-C ontingent Reward 
(TFCR) com posite score, suggested by th e  th ree-factor solution of the  MLQ 
factor analysis, as the  outcom e m easu re  of th e  leadersh ip  perform ance 
dependent variable. The p a th  analysis w as com pleted u sin g  TFCR scores from 
both  leaders (Figure 4) and  observers (Figure 5). Fit indices for bo th  analyses 
are sum m arized in  Table 14.
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Figure 4. P ath  analysis of personality  and  critical th ink ing  ability as predictors 
of leader TFCR score.
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Figure 5. P ath  analysis of personality  an d  critical th ink ing  ability a s  pred ictors 
of observer TFCR score.
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Table 14
Indices o f Fit for Path Analysis o f Hypothesis 1 Using TFCR Scores___________
Model AGFI PGFI CFI RMSEA Fit Quality
Leader TFCR Scores .956 .386 .937 .054 Good
O bserver TFCR Scores .970 .388 .947 .029 Good
AGFI = A djusted G oodness of Fit Index; PGFI = Parsim ony G oodness of Fit 
Index; CFI = Com parative Fit Index; RMSEA = Root M ean Square of E rror 
Approxim ation.
These analyses dem onstra ted  th a t the  model w as predictive of th e  broad 
TFCR com posite score w hether it w as self-reported from leaders or assessed  by 
observers. Of note are  the  differences in  param eter estim ates betw een the 
m odels. Like the  paired-sam ple t te s ts  reported earlier, these  estim ates were 
fu rth e r evidence th a t leaders and  observers perceived th e  leader's leadership  
behavior and  a ttr ib u te s  differently.
The basic p a th  model of hypothesis 1 w as modified to form a  s tru c tu ra l 
equation  model w ith personality  and  leadership  perform ance as unobserved 
la ten t variables. The five observed personality  variables from the basic  model 
were u sed  to m easu re  the  unobserved personality  variable. As before, 
personality  an d  critical th ink ing  ability constitu ted  the independen t variables 
and  leadership  perform ance the  dependent variable.
Using the  s tru c tu ra l equation  form, the  m odel w as analyzed a  second tim e 
u sing  the th ree-factors of the  Multifactor Leadership Questionnaire ob tained  in 
the  earlier factor analysis. The analysis was perform ed for th ree-factor scores 
from both  leaders (Figure 6) and  observers. The solution for th e  m odel u sing
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observers' th ree-factor MLQ scores was no t adm issible, an d  is therefore not 
show n. The error m essage re tu rned  from  th e  AMOS (version 5) program  used  
to conduct these  analyses suggested th a t th e  m odel solution w as inadm issible 
because  the  sam ple size w as too sm all or the  m odel was incorrect. Fit indices 
for the  solution of the  m odel u sin g  leader ob tained  three factor MLQ scores are 
sum m arized  in Table 15.
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Figure 6. SEM analysis of personality  an d  critical th inking  ability as p redictors 
of leaders' th ree-factor MLQ scores.
Table 15
Indices o f Fit for SEM Analysis o f  H ypothesis 1 Using Three-Factor MLQ Scores
Model AGFI PGFI CFI RMSEA Fit Q uality
Leader 3-Factor Scores .930 .493 .850 .071 Poor
AGFI = A djusted G oodness of Fit Index; PGFI = Parsim ony Goodness of Fit 
Index; CFI = Com parative Fit Index; RMSEA = Root M ean Square of E rror 
Approxim ation.
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This analysis indicated  th a t the  m odel w as plausible a s  a  predictor of 
leadersh ip  perform ance a s  m easured  by the  three-factor solution of the 
Multifactor Leadership Questionnaire.
The sam e m odel w as re -run  u sin g  six-factor MLQ scores as the m easu re  of 
leadersh ip  perform ance. The re su lts  for scores obtained from leaders are 
show n in Figure 7 and  the resu lts  for scores obtained  from observers are 
show n in Figure 8. Table 16 sum m arizes the  fit indices for both  m odels.
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Table 16
Indices o f Fit for SEM Analysis o f Hypothesis 1 Using Six-Factor MLQ Scores
Model AGFI PGFI CFI RMSEA Fit Q uality
Leader 6-Factor Scores .905 .602 .881 .069 Poor
O bserver 6-Factor Scores .949 .620 .983 .035 Good
AGFI = Adjusted G oodness of Fit Index; PGFI = Parsim ony G oodness of Fit 
Index; CFI = Com parative Fit Index; RMSEA = Root M ean Square of E rror 
A pproxim ation.
The fit indices reported  in Table 16 dem onstra ted  once again th a t  superio r 
fit w as achieved w hen scores ob tained  from observers were u sed  as the 
m easu re  of leadership  perform ance.
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The first hypothesis w as again  tested , th is  time using  all n ine scales of the  
MLQ designed to a sse ss  leadersh ip  behavior and  a ttribu tes. The resu lts  for 
n ine-factor MLQ scores ob tained  from leaders are show n in Figure 9, and  the 
resu lts  for observer scores are  show n in Figure 10. Fit indices for both 
analyses are  given in  Table 17.
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Table 17
Indices o f Fit for SEM A na lysis  o f H ypothesis 1 Using Nine-Factor MLQ Scores
Model AGFI PGFI CFI RMSEA Fit Quality
Leader 9 -Factor Scores .893 .641 .881 .065 Poor
O bserver 9-Factor Scores .922 .654 .965 .050 Good
AGFI = A djusted G oodness of Fit Index; PGFI = Parsim ony G oodness of Fit 
Index; CFI = Com parative Fit Index; RMSEA = Root M ean Square of E rror 
Approximation.
As Table 17 show s, the hypothesis 1 m odel w as also supported  w hen 
leadership  perform ance w as m easu red  using  all n ine of the  MLQ leadership  
behavior an d  a ttrib u tio n  scales. As w ith all previous analyses, leadership  
perform ance d a ta  ob tained  from observers p roduced superio r m odel fit. 
Considering all four behavior an d  a ttrib u tio n  m easu res  of leadership
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perform ance, the  best m odel fit for the  first hypothesized model w as obtained 
from observer ra ted  three-factor MLQ scores.
As a  final a sse ssm en t of the  first hypothesized model, the  analysis was 
repeated  u sin g  the three outcom es m easu res (Effectiveness, E x tra  Effort, and  
Satisfaction) of the  MLQ an d  the leader success question  from the dem ographic 
questionnaire . The th ree  MLQ scales were available from both leaders and  
observers, b u t  response to the success question  w as available from only 
leaders. The analyses were com pleted for leaders and  observers com bined 
(Figure 11), leaders only (Figure 12), an d  observers only (Figure 13). Fit 
s ta tis tic s  for all th ree  analyses are given in  Table 18.
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Figure 11. SEM analysis of personality  and  critical th inking  ability as 
p red ictors of leader and  observer ra ted  outcom e scales.
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Table 18
Indices o f Fit fo r  SEM A nalysis o f H ypothesis 1 Using Outcome Scores
Model AGFI PGFI CFI RMSEA Fit Q uality
C om bined O utcom e Scores .729 .549 .749 .136 Poor
Leader O utcom e Scores .904 .486 .851 .089 Poor
O bserver O utcom e Scores .953 .549 .984 .041 Good
AGFI = A djusted G oodness of Fit Index; PGFI = Parsim ony G oodness of Fit 
Index; CFI = Com parative Fit Index; RMSEA = Root Mean Square  of E rror 
A pproxim ation.
An exam ination  of th e  goodness of fit inform ation in Table 18 reveals th a t  
once again, the  first hypothesized m odel is plausible and  th a t leader 
perform ance d a ta  obtained  from observers yield be tter model fit th a n  d a ta  
ob tained  from leaders. The poorest fit w as obtained w hen com bined outcom e 
scores were u sed  as the  dep en d en t m easu re . This m ay be an o th e r indication of 
im portan t differences in th e  way leader's see them selves as leaders and  the  way 
observers perceive the ir leader's  perform ance. This difference apparen tly  holds 
tru e  w hether the  m easure  of leadersh ip  perform ance is the behaviors and  
a ttr ib u te s  of the  leader or the  outcom es of the  leader's actions.
Also of special note a re  the  very low p a th  coefficients ob tained  for critical 
th ink ing  (WGCTA to tal score) on all of the  p a th  and  s tru c tu ra l equation  m odel 
analyses conducted  for hypo thesis 1. All p a th  coefficients were negative an d  
ranged in value from -.01 to -.06 across th e  10 m odels reported. This suggests 
th a t  critical th inking  ability, a s  m easu red  by the W atson-G laser Critical 
T hinking A ppraisal, w as of virtually  no consequence a s  a  pred ictor of 
leadersh ip  perform ance.
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H ypothesis 2
The second hypo thesis (see Figure 3) modifies hypothesis 1 by adding a  
la ten t variable to accoun t for leader creativity. Leader creativity w as 
hypothesized to be influenced by bo th  the  personality  dim ension of openness 
an d  the  leader's critical th ink ing  ability. Also weighing on creativity w as the 
dem ographic questionnaire  item  ask ing  leaders and  observers to ra te  the level 
of the  leader's creativity. As for hypo thesis 1, hypothesis 2 w as first tested  
u sing  the  T ransform ational-C ontingent Reward (TFCR) com posite score. Only 
the  m odel using  leader TFCR scores (Figure 14) achieved solution u sin g  the 
AMOS program . Fit indices for th is  m odel are p resen ted  in Table 19.
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as predictors of leaders ' TFCR MLQ scores.
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Table 19
Indices o f Fit fo r  SEM  A na lysis  o f  H ypothesis 2  Using TFCR Leader Scores
Model AGFI PGFI CFI RMSEA Fit Quality
Leader TFCR Scores .965 .438 .988 .024 Very Good
AGFI = A djusted G oodness of Fit Index; PGFI = Parsim ony Goodness of Fit 
Index; CFI = Com parative Fit Index; RMSEA = Root M ean Square of E rror 
A pproxim ation.
H ypothesis 2 w as also analyzed using  leadership  behavior and  attribu tion  
d a ta  from the  three-factor, six-factor, and  nine-factor s tru c tu re s  of the  ra te r 
form of the  Multifactor Leadership Questionnaire for bo th  leaders and  observers. 
Only the  model u s in g  nine-factor observer d a ta  (Figure 14) w as adm issible. Fit 
indices for th is  m odel are  p resen ted  in Table 19.
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a s  predictors of observers' n ine-factor MLQ scores.
Table 20
Indices o f Fit fo r  SEM A nalysis o f  H ypothesis 2  Using Nine-Factor MLQ Observer 
Scores
Model AGFI PGFI CFI RMSEA Fit Q uality
O bserver 9-Factor Scores .859 .641 .900 .082 Poor
AGFI = Adjusted G oodness of Fit Index; PGFI = Parsim ony G oodness of Fit
Index; CFI = Com parative Fit Index; RMSEA = Root M ean Square of E rro r 
Approxim ation.
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Fit indices for the  s tru c tu ra l equation  analysis of hypothesis 2 u sing  nine- 
factor leadersh ip  behavior and  a ttr ib u te  m easu res  from th e  MLQ indicate th a t 
hypothesis 2 is no t a  well supported  m odel of the  relationships betw een 
personality , critical thinking, an d  creativity as independen t variables and  
leadersh ip  perform ance as the  dependen t variable.
As a  final exam ination of hypothesis 2, analyses were com pleted u sin g  the  
th ree  leadersh ip  outcom e scales of the  MLQ (Effectiveness, E xtra Effort, and  
Satisfaction), and  the  leadership  success question  from the  observer 
dem ographic questionnaire . The resu lts  for com bined leader an d  observer d a ta  
are show n in Figure 15. R esults for leader d a ta  alone are show n in  Figure 16, 
an d  resu lts  for observer d a ta  alone are show n in Figure 17. Table 20 provides 
fit indices for all th ree  m odels.
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as p redictors of observer ra ted  outcom e scales.
Table 21
Indices o f  Fit fo r  SEM  A n a lysis  o f  H ypothesis 2  Using Outcome Scores
Model AGFI PGFI CFI RMSEA Fit Quality
Com bined O utcom e Scores .697 .561 .696 .143 Poor
Leader Outcom e Scores .901 .556 .865 .078 Poor
O bserver Outcom e Scores .913 .594 .953 .067 Good
AGFI = A djusted G oodness of Fit Index; PGFI = Parsim ony G oodness of Fit 
Index; CFI = Com parative Fit Index; RMSEA = Root M ean Square of E rror 
A pproxim ation.
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As the  resu lts  p resen ted  in Table 20 indicate , the  plausibility  of 
hypothesis 2 is supported  w hen leadersh ip  perform ance is defined in  te rm s of 
the  outcom es of the  leader's actions.
S um m ary
Electronic m ail w as u sed  to solicit 2 ,630 s tu d e n t leaders and  1,317 
s tu d e n t observers from 13 North C arolina an d  Virginia colleges and  
universities for participation  in th is  study. D ata  were gathered  from 616 
leaders and  509 observers to yield 413 com plete se ts of leader d a ta  (all s tudy  
in s tru m en ts  completed). W hen leader d a ta  were m atched  to observer da ta , 349 
leader-observer d a ta  pa irs were produced.
The rate  of m issing d a ta  varied by in s tru m e n t and  ranged from 0.32%  to 
1.37%. Missing d a ta  for the  Mini-Markers personality  inventory and  th e  
Multifactor Leadership Questionnaire  were replaced u sin g  a  m ultiple im pu ta tion  
m ethod.
Factor analysis of the  study  in s tru m e n ts  replicated the  pub lished  five- 
factor stru c tu re  of the  Mini-Markers personality  inventory an d  confirm ed th a t 
th e  Watson-Glaser Critical Thinking Appraisal w as properly reported a s  a  single 
m easu re  of critical thinking, as th e  te s t m an u a l recom m ends. Factor analysis 
of the  Multifactor Leadership Questionnaire p roduced  a  three-factor so lu tion  
ra th e r  th an  the six- o r nine-factor so lu tions respectively recom m ended by the  
in stru m en t m anual and  the  more recen t factor s tru c tu re  review of A ntonakis et 
al. (2003).
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P a th  analysis and  s tru c tu ra l equation  m odeling were u se d  to exam ine two 
hypothesized models of leadership  perform ance. Eleven m odels, each 
employing different m easu res of the  leadersh ip  perform ance dependen t 
variable, were analyzed for each  hypothesized model. Both m odels p roduced 
good fit for one or more m easu res of the  dependen t variable. Of the  22 m odels, 
7 failed to achieve a  solution.
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CHAPTER V
SUMMARY, DISCUSSION, AND RECOMMENDATIONS
This chap ter sum m arizes th e  research  findings of th is study , relates these  
findings to the larger body of research  on the cognitive and  personality  
correlates of leadersh ip  perform ance, exam ines the  im plications of the resu lts  
for cu rren t theory, and  offers recom m endations for fu tu re  rela ted  research .
Sum m ary  of Findings
Effective leadersh ip  is widely seen  as critical to the  success of 
organizations of all types an d  to societies around  the  world. Leaders and  the  
qualities th a t m akes one an  effective leader have been  topics of d iscussion  and  
debate for cen turies. We are  fascinated  w ith the ap p aren t ability of individual 
leaders to tu rn  failing organizations into successes an d  we often decry the  
shortage of "good" leaders. M any colleges and  universities in  th e  United S ta tes 
have established  leadersh ip  developm ent program s for their s tu d e n ts  and  
formally adopted educational goals rela ted  to the preparation  of the ir s tu d e n ts  
for positions of leadersh ip  in  society. Although leadersh ip  resea rch  clearly 
indicates th a t personality  an d  cognitive a ttribu tes are  strongly re la ted  to 
leadersh ip  effectiveness, the  com bined effects of personality  an d  cognitive 
a ttrib u te s  have no t been well studied.
This study  sough t to fill som e of th is  gap in u n d ers tan d in g  by testing  two 
hypothesized m odels of leadersh ip  th a t  relate the personality  a ttr ib u te s  and  
critical th inking  abilities of leaders to the ir perceived leadership  effectiveness.
108
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The goals of the  s tu d y  were confirm atory. It employed p a th  analysis and  
s tru c tu ra l equation  m odeling to confirm  previously identified relationships 
betw een personality  factors, critical th ink ing  ability, and  leadership  
perform ance.
Participants
The partic ipan ts , on whom  th is  study  w as focused, were underg raduate  
college s tu d en ts , age 18-26, who were the  formally designated or elected 
leaders of institu tionally  recognized s tu d e n t organizations a t  one of 13 colleges 
and  universities in  N orth Carolina and  Virginia. These s tu d e n t leaders came 
from a  wide variety of organizational types including academ ic, a rts , athletic, 
Greek societies, honor societies, m edia, religious, service, special in terest, and  
s tu d en t governm ent. Several research  in s tru m en ts  designed to assess  
personality , critical th ink ing  ability, and  leadersh ip  perform ance were 
adm inistered  to these  s tu d e n t leaders. In addition to d a ta  gathered from the 
s tu d en t leaders, m em bers of the  organizations th a t the  s tu d e n t leaders led 
provided observer ra tings of the  leadership  perform ance of the  s tu d e n t leaders.
The entire stu d y  w as conducted  via the  In ternet. Em ail m essages 
soliciting partic ipation  in  the  study  were se n t to 2,630 leaders. Of these  
leaders, 95 could no t be contacted  because of unrecognized email addresses, 
and  757 agreed to partic ipa te  in  the  study. The re su ltan t ra te  of participation , 
based  on successfully  sen t em ails, w as 30%. The rate  of partic ipation  for those  
leaders who received an d  read  the  solicitation email could no t be determ ined.
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Solicitation em ails were also se n t to 1,317 observers. Of these observers, 
47 could no t be contacted  because of em ail problem s, and  531 agreed to 
participate  in  the  study. The re su lta n t ra te  of participation , based on 
successfully  sen t em ails, w as 42%.
Research Instrum ents  
S tu d en t leaders were asked  to com plete a  dem ographic questionnaire, the 
Mini-Markers personality  inventory, W atson-Glaser Critical Thinking Appraisal 
(WGCTA), an d  Multifactor Leadership Questionnaire (MLQ). Of the  757 leaders 
who had  volunteered to participate  in  the  study , 616 com pleted the 
dem ographic questionnaire , 614 com pleted th e  Mini-Markers inventory, 435 
com pleted th e  WGCTA, an d  466 com pleted th e  MLQ.
O bservers were asked  to com plete a  dem ographic questionnaire  an d  the  
ra te r  form of the  MLQ. Of the  531 observers w ho had  volunteered to 
participate  in  the  study , 509 com pleted the  dem ographic questionnaire  and  
468 com pleted the  MLQ.
R esults o f  Statistical A n a lyses  
The s ta tis tica l analyses of the  d a ta  ob tained  from these  in s tru m en ts  were 
conducted  using  the SPSS (version 13) and  AMOS (version 5) com puter 
program s.
Comparison o f  MLQ S e lf  and R ater R esu lts
Paired-sam ple t te s ts  were conducted  to determ ine w hether leaders and  
observers ra ted  leadersh ip  perform ance on 12 individual and  two com bined 
scales of the  Multifactor Leadership Questionnaire the  sam e. The resu lts ,
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show n in Table 13, indicate  th a t there  were significant differences in leadersh ip  
ra tings on 9 of the  14 MLQ scales.
Factor A n a lyses
The resu lts  of the  personality, critical th inking, and  leadersh ip  
in s tru m e n ts  were factor analyzed to determ ine if th e ir reported  subscales could 
be replicated as factors. The five personality  d im ensions reported  by the  Mini- 
M arkers personality  inventory were com pletely replicated in  th is  factor 
analysis. On the o ther hand , none of th e  five su b te s ts  of critical th inking  
reported  by the  WGCTA em erged as factors in  th is  analysis. This resu lt 
su p p o rts  the  te s t m anual's  recom m endation th a t  u se rs  of the  WGCTA shou ld  
consider the  com bined resu lts  of the  five su b te s ts  as m easuring  a  single critical 
th ink ing  ability (Watson & Glaser, 1980). Finally, factor analysis of the  MLQ 
revealed th a t the  MLQ d a ta  obtained in  th is  study  were best rep resen ted  by 
th ree  leadersh ip  factors ra th e r  th a n  the  n ine  scales recom m ended by 
A ntonakis et al. (2003) an d  reported by th e  in strum en t, or the  six factor 
grouping of in s tru m en t scales recom m ended in  the  in s tru m en t m an u a l (Bass & 
Avolio, 2000).
Path and  Structural Equation Model A n a lyses
P ath  an d  s tru c tu ra l equation analyses were com pleted for two 
hypothesized m odels (see Figures 2 an d  3) th a t relate personality  and  cognitive 
a ttr ib u te s  of the  s tu d e n t leader to his o r h e r leadersh ip  perform ance. The 
m odels differed in th a t one u sed  critical th ink ing  as the  cognitive m easu re  an d  
the  second model u sed  bo th  critical th ink ing  an d  a  la ten t creativity variable a s
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the  m easu res  of cognitive ability. Several versions of these  basic  m odels were 
analyzed. E ach  version u sed  a  different se t of leadersh ip  perform ance 
m easu res derived from Multifactor Leadership Questionnaire and  the  
dem ographic questionnaire .
H ypothesis 1 w as supported . Overall, the  five-factor model d im ensions of 
personality , a s  m easu red  by th e  Mini-Markers personality  inventory, and  
critical th ink ing  ability, as m easu red  by th e  W atson-Glaser Critical Thinking 
Appraisal, effectively predicted leadersh ip  perform ance. However, the  quality of 
the  m odel fit varied depending on the  m easu res of leadership  perform ance u sed  
an d  th e  perspective from w hich the  leadersh ip  perform ance d a ta  were reported.
The sim plest version of the  hypothesis 1 model u sed  only the  
T ransform ational-C ontingent Reward (TFCR) score as the  dependen t variable 
m easu re  of leadersh ip  perform ance. Good fit w as obtained  for th is  m odel 
regardless of w hether TFCR scores cam e from leader self-reports o r from 
observer reports. W hen the  m ultiple m easu res of leadership  perform ance were 
u se d  a s  dependen t variables, MLQ scales obtained from leader repo rts no 
longer produced good m odel fit, w hereas good fit w as obtained  from observer 
reported  d a ta  for th is  model u sin g  bo th  six-factor and  n ine-factor MLQ scores 
as the  dependen t variables. Good fit w as also found for the  hypothesis 1 model 
w hen observer reported  m easu res  of the  outcom es of leader actions (i.e. 
success, effectiveness, ex tra  effort, an d  satisfaction) were u sed  a s  the  
dependen t variables. Analysis of the  hypothesis 1 model, employing three-
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factor MLQ scores ob tained  from observers as the  dependen t variables resu lted  
in  an  inadm issible so lu tion .
Support for hypo thesis 2 w as also found w hen the m odel employed leader 
reported  TFCR scores an d  observer reported  m easu res of th e  outcom es of 
leader actions as the  dependen t variables. However, these  were the  only 
versions of the  hypothesis 2 m odels th a t achieved good m odel fit.
H ypothesis 2 w as analyzed u sin g  11 variations of MLQ an d  dem ographic 
questionnaire  dependen t variable da ta . These d a ta  included  TFCR scores; 
three-factor, six-factor, an d  n ine-factor MLQ scores; an d  leadersh ip  outcom e 
scores, each  from bo th  leader self-reported d a ta  and  observer reported data . 
The eleventh scale consisted  of com bined leader and  observer reported 
leadersh ip  outcom e scores. Of th e  11 analyses, 6 were inadm issible. The five 
successfu l analyses u se d  leader TFCR scores, observer n ine-factor scores, 
leader outcom e scores, observer outcom e scores, and  com bined leader and  
observer outcom e scores. Only the  analyses u sing  leader TFCR scores and  
observer outcom e scores achieved good fit, the  rem aining th ree  analyses 
achieved poor quality  fit.
E xam ination of the  successfu l p a th  an d  s tru c tu ra l equation  analyses for 
hypotheses 1 and  2 yields two se ts of conclusions concerning th e  effects of 
critical th ink ing  an d  personality  dependen t variables on leadersh ip  
perform ance.
First, it appears th a t  critical th ink ing  ability played a  very sm all p a rt in  
the  determ ination  of leadersh ip  success. The m agnitude of the  effect of critical
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th ink ing  on leadersh ip  perform ance in  the  15 successfully  analyzed models 
w as sm all an d  negative, ranging  from .00 to -.06. Critical th ink ing  also had  no 
discernable effect on the  la ten t creativity variable in  the  five successful 
hypothesis 2 analyses.
Second, an  exam ination  of hypothesis 1 m odels reveals th a t w hen 
leadership  perform ance w as m easu red  by leader reported  MLQ scales focusing 
on leader behaviors and  attributes, the  personality  factor of O penness 
consisten tly  h ad  the  largest effect on leadersh ip  perform ance an d  Stability had  
the  sm allest. On the  o ther hand , w hen leadersh ip  perform ance w as m easured  
by observer reported  MLQ scales th a t  focused on leader behaviors and  
attributes, the  personality  factor of E xtraversion h ad  the  largest effect and  
Agreeableness h ad  the  sm allest. W hen leadersh ip  perform ance in hypothesis 1 
m odels w as m easu red  by leadership outcome scales obtained  from both  leader 
self-reports an d  observer reports, th e  influence of personality  factors shifted, 
an d  the influence of C onscien tiousness increased  greatly, a lthough  from the 
observer viewpoint, E xtraversion w as still slightly m ore influential.
W hen th e  influence of creativity w as separa te ly  accoun ted  for in 
hypothesis 2 m odels by the  inclusion  of th e  creativity  la ten t variable and  the  
observed variables of leader- and  observer-estim ated  leader creativity, 
C onscientiousness em erged as strongly influentia l on leader behavior and  
attribution m easu res from  both  the  leader and  observer viewpoints. The 
influence of C onscien tiousness rem ained  strong  in  the  hypothesis 2 m odel th a t  
u sed  leadership outcome scales assessed  from th e  leader's perspective as the
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dependen t variable, b u t Stability em erged a s  th e  m ost influential personality  
factor w hen  leadership outcome scales were a sse ssed  from the  observer's 
perspective.
D iscussion  
Outcome M easures
It is ap p aren t from the com parison of leader and  observer responses to the  
Multifactor Leadership Questionnaire (see Table 13) th a t leaders and  observers 
perceived the  perform ance of the  leader differently. One likely explanation  for 
these  differences in  perceived leadersh ip  perform ance is the  influence of an  
actor-observer discrepancy, in w hich leaders ' ra tings of th e ir own behavior 
were affected by the ir beliefs abou t the  influence of s itua tional factors on the ir 
leadersh ip  perform ance, w hereas observers' ra tings of the  leaders ' behaviors 
were affected by the  observers’ tendency to a ssu m e  th a t the  leaders' behaviors 
were th e  resu lt of the  leaders ' d ispositions (Nisbett et al., 1973). Subjective 
m easu res of perform ance, su ch  as the  MLQ, a re  often suscep tib le  to the  
influence of the  actor-observer d iscrepancy.
Cognitive Factors
A very large body of leadership  re sea rch  conducted  over nearly  a  full 
cen tu ry  supports  the  conclusion th a t  cognitive abilities are  im portan t for 
leadership  success. In a  30-year longitud inal s tu d y  of Bell System  m anagers, 
Howard and  Bray (1990) concluded th a t cognitive ability w as the  m ost 
im portan t predictor of m anagerial su ccess  a t year 20. Different facets of 
cognitive ability have been recognized as im p o rtan t to leadersh ip  success.
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Intelligence (Lord et al., 1986), cognitive complexity (Jaques & Clem ent, 1994), 
creative problem  solving (Mumford & Connelly, 1991), and  reflective ju d g m en t 
(P. M. King & Kitchener, 1994) have all been positively associated  w ith 
leadersh ip  success. This study  u se d  critical th ink ing  as its m easure  of 
cognitive ability because of the  strong  connection th a t critical th ink ing  h as 
w ith these  key cognitive abilities.
D espite prior evidence for the  im portance of critical th ink ing  ability, th is  
stu d y  found th a t critical th ink ing  ability h ad  virtually  no influence on 
leadersh ip  perform ance. The explanation  for the  trivial role of critical th ink ing  
ability as a  de te rm inan t of the leadersh ip  perform ance of college s tu d e n t 
leaders m ay lie in  th e  situational charac teristics and  dem ands of college 
s tu d e n t leadership. Most of the  s tu d ies  th a t found cognitive abilities to be 
im portan t for leadersh ip  perform ance focused on adu lt leaders of com plex 
organizations th a t faced challenging dem ands and  difficult problem s, often in  
environm ents of am biguity and  uncerta in ty . The success of leaders in  these  
organizations depended to a  significant ex tent on the  leaders ' ability to analyze 
situa tions, solve problem s, form ulate p lans, e stab lish  direction, an d  evaluate  
progress. It seem s unlikely th a t m any  college s tu d e n t organizations face 
difficult dem ands su ch  as these, th a t  would p u t a  prem ium  on the  problem  
solving and  critical thinking abilities of the ir leaders. T hus, th e  failure of 
critical th inking  ability to emerge a s  a n  im portan t de te rm inan t of college 
s tu d e n t leader perform ance is no t surprising .
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In a  sim ilar vein, th e  dem and for creativity in college s tu d e n t leaders is 
probably nearly  as sm all. A lthough there  m ay be some s tu d e n t organizations 
w hose situations require  a  high level of leader creative ability, th e  m ajority of 
college organizations do not. The research  evidence for the  im portance of 
creativity in  leadership  success com es again from stud ies of organizations th a t 
m u st frequently resolve ill-defined problem s (Mumford & Connelly, 1991).
Such  an  environm ent is no t typical of college s tu d en t organizations, an d  so the  
influence of leader creativity on leadersh ip  perform ance is likely to be sm all in 
s tu d e n t organizations.
Personality Factors 
Only a  few stud ies  have directly exam ined the  rela tionsh ip  betw een the 
dim ensions of the five-factor model of personality  and  leadersh ip  perform ance. 
In one su ch  study  by M cDaniel (1992), leaders scoring high on O penness and  
C onscientiousness were ra ted  as being more effective leaders of change. Ju d g e  
and  Bono (2000) found th a t  the  five-factor m odel tra its  of Agreeableness, 
Extraversion, and  O penness were positively correlated to transfo rm ational 
leadership , a lthough  th e  effect of O penness becam e non-significant w hen the  
effects of o ther factors were controlled. The resu lts  of th is  d isserta tion  were 
sim ilar. W hen MLQ behavior and  a ttribu tion  scales reported  by leaders were 
u sed  as the  dependent variables in  hypothesis 1 analyses, the  personality  
factor of O penness em erged as having the  largest effect on leadersh ip  
perform ance, and  w hen observer reported scales were used , th e  personality  
factor of Extraversion em erged as having the  largest effect on leadersh ip
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perform ance. However, in  hypothesis 2 analyses the  in troduction  of the  laten t 
creativity variable m ediated  the  effects of O penness, an d  O penness becam e the 
least influential personality  factor on leadership  perform ance in all b u t one 
model.
An exam ination of the  p a tte rn s  of relationships betw een the  five 
personality  independen t variables and  the  leadership  perform ance dependent 
variable in hypothesis 1 m odels is informative. W hen leadersh ip  perform ance 
w as assessed  from the  leader's po in t of view, u sin g  the  behavior and  
a ttribu tion  scales of self-reported MLQ data , O penness an d  C onscientiousness 
em erged, in th a t order, as  the  two personality  factors th a t m ost influenced 
leadership  perform ance. On the  o ther hand , w hen leadersh ip  perform ance was 
a ssessed  as perceived by m em bers of the  leader's organization, Extraversion 
em erged as the  m ost influential d im ension of personality  and  O penness as the 
second m ost influential d im ension. However, the  direction of influence for 
O penness sw itched from positive w hen leadership  perform ance w as gauged 
from the leader's own perspective to negative w hen leadersh ip  perform ance was 
gauged from the observer's perspective.
Considering th ese  resu lts , it seem s reasonable  th a t  the  leader who was 
open to new experiences an d  who w as stim ula ted  by new  ideas would also have 
em braced the  behaviors charac teristic  of transfo rm ational leadership , w hich 
em phasize in terpersonal influence, vision, m otivation, an d  in tellectual 
stim ulation. On the  o ther h an d , the  social n a tu re  of m ost college organizations 
m ight have lead observers to be m ost influenced by the  leader's Extraversion,
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w ith m ore extraverted leaders being favored by organization m em bers. Such  a 
preference for extraverted leader behavior could, in  tu rn , have created a halo 
effect on observer ra tings of leadersh ip  perform ance.
This in te rp reta tion  w as fu rth er ind icated  w hen the  influence of personality  
on leadersh ip  outcom e m easures, as opposed to behavioral m easures, w as 
assessed . W hen outcom e m easu res were a ssessed  from the  leader's 
perspective, the  p a tte rn  of influence of personality  shifted, and  the tra its  of 
C onscien tiousness an d  A greeableness em erged a s  the  m ost influential 
d im ensions of personality . However, w hen outcom e m easu res were a ssessed  
by observers, Extraversion rem ained th e  m ost influential personality  factor, 
a lthough  C onscientiousness and  O penness (in the  negative direction) were tied 
in  a  close second position. It seem s reasonable  th a t C onscientiousness and  
A greeableness w ould be related  to the  leadersh ip  outcom e m easures (Success, 
Effectiveness, E xtra Effort, and  Satisfaction) u sed  in th is  study. In fact, Hogan 
(1994), found th a t m any of the tra its  identified by Stogdill's (1948) review of 
effective leaders could be m apped to the  big-five factors of C onscientiousness 
and  Agreeableness. However, the  persistence  of Extraversion as the m ost 
influential personality  tra it from the  observer's perspective, despite the  focus 
(leadership behavior or leadership  outcom es) of the  leadersh ip  perform ance 
m easure , m ay indicate the  presence of a  halo effect as noted above.
On the o ther hand , in stead  of the  influence of a  halo effect, it m ay well be 
th a t th e  preference for extraverted leader behavior by observers is explained by 
the social exchange th a t  takes place w ith in  college s tu d e n t organizations.
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From  a  social exchange perspective, the  leader is engaged in  an  exchange 
of "goods" w ith  the  follower. This exchange im poses costs on bo th  leader and  
follower an d  also provides rew ards to both. C osts for the  leader m ay be in  the 
form  of tim e an d  a tten tion  given to the  follower, w hereas costs for the follower 
m ay consist of perform ing task s  th a t  the  leader requests. Rewards for the  
leader include the  acquisition of s ta tu s , esteem , an d  increased  influence an d  
power. For th e  follower, rew ards come in  the  form of the  fulfillment of needs 
su c h  as the  needs for affiliation, belonging, accep tance, recognition, s ta tu s , 
personal validation, etc. W hen bo th  leader and  follower believe th a t the  value 
of rew ards outw eighs the  m agnitude of the  costs, the  exchange rela tionship  
an d  the  a ttrac tio n  betw een leader an d  follower ten d  to persist an d  grow 
stronger.
This exchange concept can  be extended to th e  relationship  betw een 
individual organizational m em bers an d  th e  organization to w hich they belong. 
Individual needs can be fulfilled by m em bersh ip  in  the  organization, an d  the  
organization itself can  benefit from the presence and  con tribu tions of the 
m em ber. The value of the  rew ard th a t  the  m em ber receives is largely 
determ ined by the  size, activity, an d  prestige of the  organization. For exam ple, 
a  large, active organization m ay m ake a  significant con tribu tion  to the 
m em ber's needs for affiliation, belonging, accep tance, an d  personal validation. 
If the  organization is selective an d  exclusive, th e  m em ber will also gain rew ards 
of prestige an d  recognition. The leader enjoys power, influence, prestige, an d  
the  fulfillment of o ther needs sim ilar to those  of th e  m em bers.
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A lthough college organizations m ay exist for a  wide variety of purposes, 
m ost college organizations share  several charac te ris tics : m em bership  is 
voluntary , th e  social in terac tion  of m em bers is a  m ajor purpose , and  the  
prom otion an d  growth of the  organization is a  prim ary goal. Given these  
ch a rac te ris tic s , it is easy  to u n d e rs tan d  why leader E xtraversion m ight be 
critical to the  success of th e  organization. A leader who is extraverted and  
consequentially  socially a ttractive  or even charism atic, benefits the  
organization by a ttrac ting  an d  re ta in ing  m em bers for the  organization. The 
extraverted  leader’s con tribu tion  in  the  collective leader-m em ber exchange is 
th e  survival, growth, an d  m ain tenance  of the  group itself. T hus, Extraversion 
becom es not a  personality  tra it th a t  b iases m em bers' perspectives th rough  the 
creation  of a  halo effect, b u t ra th e r  an  essen tia l and  un ique  contribu tion  of the  
leader to the  group 's success and  prosperity , and  therefore to the  rew ards of 
group m em bership.
Limitations o f  the S tudy
Of the 22 p a th  an d  s tru c tu ra l equation  m odel analyses conducted  in th is  
study , 7 failed to achieve a  so lu tion  (failed to converge or minimize) or 
p roduced  inadm issible solutions. All th ree  of these  problem s m ay be caused  by 
an  incorrect model, a  sam ple size th a t  is too sm all, or d a ta  th a t violate SEM 
assum ptions . It is difficult to determ ine w hich of these  factors m ay have been 
a t fault.
To exam ine w hether violation of SEM assum ptions p roduced  th e  failed 
so lu tions, the  full d a ta se t w as exam ined to detect non-norm al d is tribu tion  of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1 2 2
da ta , the  p resence of outliers, an d  th e  existence of m ulticollinearity. Square 
root d a ta  transfo rm ations were applied to correct variables for m oderate 
skew ness. T ransform ed d a ta  were th en  exam ined for the  presence of 
m ultivariate  outliers u s in g  th e  M ahalanobis d istance  s ta tis tic  a t p  < .001. This 
exam ination  resu lted  in  the  identification of 16 outliers in the  349 partic ipan t 
d a ta se t and  17 outliers in  the  413 p artic ipan t da tase t. E lim ination of these 
outliers reduced th e  size of these  d a ta se ts  to 333 and  396 cases respectfully, 
w ith a  parallel reduction  in  s ta tis tica l power. M ulticollinearity diagnostics were 
th en  calculated  for th e  several com binations of variables found in the  models 
analyzed in  th is  study . No cases of m ulticollinearity were found. E ach  of the 
22 p a th  an d  s tru c tu ra l equation  m odels w as th en  re-analyzed using  these  
transform ed and  purged  d a tase ts . C om parison of the  p a th  an d  SEM solutions 
produced from the original d a ta se ts  and  the transform ed an d  purged d a tase ts  
revealed the  sam e p a tte rn s  of p a th  coefficients, indicating th a t the  m oderate 
violations of norm ality  found in th e  original d a ta se ts  were probably no t large 
enough to resu lt in  the  seven failed m odel solutions. In fact, the  transform ed 
and  purged  d a ta se ts  p roduced two fewer hypothesis 2 so lu tions th a n  did the 
original da tase ts . It appears  likely th a t these  additional failed so lu tions were 
the  resu lt of the loss of power due  to the  reduced  sam ple sizes of the  
transform ed and  purged  da ta se ts .
In the  case of inadm issib le  so lu tions, bo th  correct an d  incorrect m odels 
w ith low inter-variable correlations can  produce good fit. W hen correlations 
are  low, fit is more easily achieved, yet SEM m ay lack the  pow er to reject an
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incorrect model. Increasing  the  sam ple size m ay resu lt in  sufficient power to 
perm it SEM to differentiate correct an d  incorrect m odels. E xperim entation 
w ith one model suggests th a t  sam ple size w as a n  im portan t factor in the  
production  of inadm issib le  solutions. In th is  case  a n  hypothesis 2 model, 
u sing  leader reported  d a ta  a s  the  m easu re  of leadersh ip  perform ance, w as 
inadm issible w hen th e  349 p a rtic ip an t d a ta se t w as used , b u t  becam e 
adm issible w hen the  n u m b er of p a rtic ip an ts  in  the  d a ta se t w as increased  to 
413. It shou ld  be no ted  th a t  in order to be able to u se  the  larger leader 
sam ple, it w as necessary  to modify th e  model slightly by rem oving the variable 
for the  observer a sse ssm e n t of leader creativity. This sim plified the m odel and  
thereby reduced the  pow er needed to reject a  poor model. At the  sam e tim e, 
the  increased  N  served to increase  power. The com bined effect of reduction  in 
required power and  increase  in available power enabled  the  achievem ent of an  
adm issible solution. W ith the  rem oval of th e  observer reported  leader creativity 
variable, the  model w as changed, b u t the  sam e m odel w ith th e  observer 
reported leader creativity variable in  place produced  a n  adm issible solution 
w hen observer d a ta  were u sed  as the  m easu re  of leadersh ip  perform ance.
In light of the  re su lts  of the  exam ination  of norm ality  assu m p tio n s and  the  
experim entation w ith sam ple size, it seem s m ost likely th a t  sam ple size, an d  
no t the m odel itself or violations of SEM assu m p tio n s , w as th e  cause  of the  
failed and  inadm issible solutions.
O ther lim itations of th is  study  include th e  population  to w hich the  re su lts  
m ay be confidently extended. This stu d y  focused on s tu d e n t leaders from  13
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colleges and  universities in  N orth C arolina an d  Virginia. The resu lts  m ay be 
extended to s tu d e n t leaders in  o ther colleges an d  universities to the  ex tent th a t 
s tu d e n t leaders in  o ther in stitu tions are  like those  who partic ipated  in  th is 
study. A lthough the  resu lts  of th is s tu d y  m ay offer suggestions for leadersh ip  
research  in o ther types of organizations, the  differences in environm ent and  the  
dem ands placed on leaders in  non-college organizations, especially 
organizations th a t  m u st often resolve difficult problem s, m ake it inappropriate  
to a ttem p t to extend the  resu lts  of th is  s tu d y  to non-college organizations and  
leaders.
A final lim itation of th is  study  is the  single m easu re  of cognitive ability 
employed. Critical th ink ing  w as the  only m easu re  of cognitive ability used . 
A lthough critical th inking  skills are required  elem ents of a  wide range of 
cognitive abilities, there  are o ther aspec ts  of cognitive ability, su c h  as problem  
solving, reflective judgm ent, and  intelligence, th a t  m ight have been  addressed .
Recom m endations 
Recom m endations fo r  Practice
One of th e  prim ary goals of th is  study  w as to lea rn  abou t th e  influence of 
personality  and  cognitive variables on leadersh ip  perform ance so th a t college 
leadership  developm ent program s could be b e tte r  designed to p repare  th e ir 
s tu d e n ts  for positions of leadersh ip  after g raduation .
W hen th e  resu lts  of th is  s tudy  were com pared to previous leadersh ip  
research , w hich drew sub jects from form al extra-collegiate organizations, one 
of the  im portan t im plications th a t em erged w as th a t  leadersh ip  dem ands in
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college s tu d e n t organizations appear to be significantly different th a n  
leadersh ip  dem ands found in m ost extra-collegiate organizations. W hereas the  
m ost im portan t outcom e of leadersh ip  efforts in  college organizations m ay be 
the  a ttrac tio n  of new m em bers and  enhancem en t of the  viability and  
a ttrac tiveness of the  s tu d en t organization, extra-collegiate organizations are 
more likely to m easure  leadership  success in  term s of the  solution of problem s, 
b u sin ess  productivity, and  o ther bottom -line m easures. Related to th is  is th is  
s tudy 's finding th a t critical th ink ing  ability played a  very sm all role in  
determ ining  leadership perform ance. Yet, considerable previous research  h as 
consisten tly  supported  the  im portance of cognitive ability as a  d e te rm in an t of 
leadersh ip  success in  complex ad u lt organizations th a t routinely  face difficult 
problem s, often in environm ents of am biguity  and  uncerta in ty .
If the  leadership dem ands and  environm ent found in  college s tu d e n t 
organizations do no t parallel those  of post-college organizations, how th e n  are 
college leadership developm ent program s to prepare  s tu d e n ts  for fu tu re  
leadersh ip  challenges? Perhaps the  best app roach  th a t leadersh ip  developm ent 
program s can  take is to directly add ress th e  differences in  the  leadersh ip  
environm ents and dem ands betw een college s tu d en t organizations an d  extra- 
collegiate organizations. The initial goal of th is  approach  would be to m ake 
s tu d e n t leaders aw are of the  social exchange n a tu re  of organizations an d  of th e  
fact th a t  differences in  organizational goals an d  environm ents require  different 
leader behaviors an d  com petencies, if the  leader's con tribu tion  to the  
organization is to be valuable. A su b seq u en t goal w ould th en  be to  facilitate
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the  developm ent of leadersh ip  behaviors and  com petencies requisite for 
success in  extra-collegiate organizations.
Key to the  developm ent of leaders is their exposure to environm ents and  
repeated  engagem ent w ith leadersh ip  problem s sim ilar to those found in  p o st­
college organizations. To accelerate the  developm ent of s tu d en t leaders and  
maximize th e  benefits of th is  exposure, s tu d en t leaders should  be provided 
feedback from  experienced leaders. One approach  m ight be to estab lish  a  
m ento rsh ip  or in te rnsh ip  program  th a t  pairs s tu d en ts  enrolled in  the  college's 
leadersh ip  developm ent program  w ith experienced leaders from both  th e  college 
and  su rround ing  com m unities. The leadership  m entor could expose the  
s tu d en t leader to the  leadersh ip  challenges th a t exist w ithin the  m entor's 
organization and  help th e  s tu d e n t leader co n trast the leadership  environm ent 
an d  dem ands of the  s tu d e n t leader's own organization to those of the  m entor's 
organization. The s tu d e n t leader could also u se  a  cu rren t leadership  challenge 
in  the  m entor's organization as a  practical exercise, by form ulating possible 
solutions to the challenge and  d iscussing  these  solutions w ith the  m entor.
Leadership m entors m ay also help s tu d en t leaders learn  how to a sse ss  the  
effectiveness of their leadersh ip  behaviors. S tu d en t leaders need to u n d e rs ta n d  
th a t their own perceptions of the  effectiveness of their leadership  perform ance 
and  the perceptions th a t  m em bers of their organization have are  likely to differ 
significantly. As a  consequence, s tu d e n t leaders should  be tau g h t to value the  
candid  leadership  perform ance feedback of m em bers of th e ir organization and  
effective m ethods for obtain ing  su c h  feedback.
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Recommendations for Research 
B ased on the  findings an d  lim itations of th is  study, the  following 
recom m endations are offered for fu tu re  research .
It is im portan t th a t researchers u se  a  m ultivariate approach  to the 
exam ination of the  d e te rm in an ts  of leadersh ip  perform ance an d  success. 
S tru c tu ra l equation  m odeling is one effective m ultivariate approach  th a t should  
be considered. M ultivariate approaches have the  advantage of identifying the  
com ponent con tribu tions of factors th a t  affect leadersh ip  perform ance and  
success. Knowledge of the  degree of con tribu tion  of these  factors and  the 
n a tu re  of th e ir in terp lay  m ay allow the  developm ent of superio r m ethods of 
leader developm ent an d  selection.
Although the basic  form  of the  p a th  and  s tru c tu ra l equation  models 
exam ined in  th is  study  were supported , fu tu re  research  is required to more 
precisely identify the  factors of personality  and  cognitive ability th a t are m ost 
relevant to leadership . To th is  end, personality  in s tru m en ts  th a t  m easure  
m ore narrow ly defined tra its , su ch  as th e  NEO PI-R (Costa & McCrae, 1992) 
m ight be used . The NEO PI-R provides m easu res of no t only the  big-five 
personality  factors, b u t also m easu res of 30 "facet" subsca les of the  big-five. 
Also, different aspects of cognitive ability, su ch  as reflective judgm ent, problem  
solving, intelligence, etc. shou ld  be exam ined. In addition  to m ore varied an d  
precise m easures of the  personality  an d  cognitive ability independen t variables, 
different dependent variable m easu res of leadership  perform ance and  success
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should  be employed. Especially im portan t are  quantifiab le m easures of 
leadersh ip  success.
This s tudy  em ployed the  scales of the  Multifactor Leadership Questionnaire 
and  a  single item  observer ra ting  of the leader's success as m easures of the 
leadersh ip  perform ance dependen t variable. These m easu res of leadership  
perform ance are b u t two of m any possible m easu res  th a t  m ight have been 
used . Selection of leadersh ip  perform ance outcom e m easu res is driven by 
several considera tions, including the  population  of in te rest, research  
objectives, theory, analysis m ethods, and  practicality . The population of 
in te rest lim its the  se t of relevant research  questions an d  types of outcom e 
m easu res th a t m ay be available or obtained. For exam ple, it m ay be more 
difficult to obtain  quantifiable m easu res of leadersh ip  success for s tu d en t 
leaders th a n  for leaders of b u sin ess  organizations. R esearch objectives affect 
the relevance of po ten tial dependen t variable m easu res. For exam ple, research  
seeking to inform  th e  design of s tu d e n t leadersh ip  developm ent program s m ay 
have different foci th a n  research  aim ed a t th e  enhancem en t of leadership  
effectiveness in sm all m ilitary u n its . Theoiy drives th e  definition of leadersh ip , 
the  identification of leaders, an d  the  choice of outcom e m easures. For 
exam ple, one theo iy  m ight em phasize form al as opposed to em ergent 
leadership , or one theo iy  m ight em phasize charism atic  leadership  while 
ano ther focuses on  exchange rela tionsh ips. Analysis m ethods are selected to 
best answ er the research  questions, b u t th e  selection of m ethods is tem pered  
by the n a tu re  and  quan tity  of available da ta . Finally, issu es  of practicality,
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su c h  as th e  ability to identify and  con tact pa rtic ipan ts , the  willingness of 
p a rtic ip an ts  to devote the  tim e required  for participation , the  availability of 
su itab le  existing outcom e data , and  the  practicality  of adm inistering  
in s tru m e n ts  or gathering  observations lim it th e  dependent variable d a ta  th a t  
m ay be used .
W hen designing leadership  research  perta in ing  to college s tu d en ts , the  
considera tions of population  of in terest, resea rch  objectives, theory, analysis 
m ethods, an d  practicality  will have a  significant influence. This influence m ay 
be lim iting and  m ay greatly increase the  difficulty and  expense of conducting 
the  research . For exam ple, although  it m ay be desirable to study  s tu d en t 
leaders who face difficult organizational problem s, sim ilar to those faced in  
extra-collegiate organizations, the  difficulty of identifying su ch  s tu d en t leaders 
an d  th e ir  relatively sm all num bers m ay m ake su ch  research  im practical. In a  
sim ilar vein, the study  of em ergent leaders (those no t formally designated  as 
leaders) in  college s tu d e n t populations m ay be m ade m ore dem anding by the  
s tu d en ts ' lim ited perceptions of them selves as leaders an d  by the  difficulty of 
obtaining observer ra tings of the  em ergent leaders ' perform ance.
Finally, fu ture  research  should  employ the  techn iques of th is  study  to 
exam ine o ther types of organizations and  organizational environm ents. It 
should  also exam ine leaders facing different leadersh ip  dem ands, especially 
dem ands expected to place a  significant em phasis on cognitive abilities, an d  
working a t  different levels of the organizational hierarchy.
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Appendix A 
P artic ipan t Solicitation Em ail for Leaders
The College o f
WILLIAM & MARY
School of E ducation  
P.O. Box 8795
W illiam sburg, VA 23187-8795 
Ja n u a ry  26, 2005
Ja n e  Doe
S tu d en ts  for Learning 
College of William and  Mary
D ear J a n e ,
I am  a  doctoral candidate  in  th e  closing m onths of my program  of 
study  here  a t The College of W illiam & Mary. I am  currently  w orking 
on my d isserta tion  w hich exam ines the  relationship  of personality  
tra its  an d  critical th ink ing  ability to the  leadership  perform ance of 
u n d erg rad u ate  college s tu d e n t leaders. College of William and  Mary 
records indicate  th a t  you are th e  prim ary leader of the s tu d en t 
organization show n above. As a  college s tu d e n t leader, your 
partic ipation  in th is  study  w ould be extrem ely helpful.
Many colleges place a  high value on the  developm ent of s tu d e n ts  to 
assum e roles of leadersh ip  in  society. A large num ber of colleges 
have im plem ented form al leadersh ip  developm ent program s for 
stu d en ts , and  virtually all colleges offer opportunities for in terested  
s tu d e n ts  to p u rsu e  positions of leadership  on cam pus. Yet, despite 
th is w idespread em phasis on leadersh ip  development, little is know n 
abou t th e  personality  and  cognitive a ttr ib u te s  th a t underlie  college 
s tu d e n t leadership  perform ance. This d isserta tion  study  is designed 
to exam ine these  a ttrib u tes  so th a t  more effective college s tu d e n t 
leadership  developm ent p rogram s m ay be designed.
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I know th a t th is  is a  b u sy  time for you, b u t I really need your help. 
T hat is why I have selected questionnaires th a t  should  take a  total of 
less th a n  an  ho u r of yo u r time. In addition, to m ake participation  as 
easy  as possible for you, I have se t-up  a  secure website th rough  
w hich you can  com plete the  questionnaires u sed  in  the  study. At 
th is  w ebsite you will find a  full descrip tion  of the  participation  th a t I 
am  asking of you and  y o u r rights as a  research  participant. After 
reading  th is  inform ation you will have the  opportunity  to indicate 
yo u r choice to partic ipa te  in the  s tu d y  or not.
The website address a n d  your personal login inform ation is as 
follows:
W ebsite address: ...h ttp s : /  / alleon.people.w m .e d u /
U ser ID:..... ...............doexxja
Passw ord :.................GreenApple
S e le c t........................ “Leader” b u tto n
Please be a ssu red  th a t a s  allowed by the  law I will protect the  
confidentiality of the  inform ation you provide to me. I will no t reveal 
the  fact th a t  you partic ipa ted  in  the  study  or link  your identity  to the  
inform ation or answ ers you give to any  of the  study  questionnaires 
w ithout first ask ing  for your perm ission  to do so.
As a  token of my appreciation , I will en te r you into a  draw ing for one 
of th ree  cash  prizes of $50 .00  each, to be aw arded to study  
partic ipan ts who com plete all requested  questionna ires. In addition, 
I would be happy  to sen d  you the  resu lts  of the  personality, critical 
thinking, an d  leadersh ip  questionnaires th a t you complete for the 
study. You m ay find th e  feedback from  these  in s tru m en ts  to offer 
usefu l personal insights. Finally, I will also send  you a  sum m ary  of 
the  resu lts  of the  study  u p o n  its com pletion. Please indicate your 
desire to be entered in to  the  cash  prize drawing, receive your 
personal questionnaire  resu lts , a n d /  or receive the  study  sum m ary  
by checking the  appropria te  blocks on the  personal inform ation 
questionnaire  on the  s tu d y  website.
This study  h a s  been approved by bo th  my d isserta tion  com m ittee 
an d  The College of W illiam and  M ary Protection of H um an Subjects 
Committee.
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If you have any  questions regarding th is  study, p lease  feel free to 
con tact me a t (757) 999-1111 or alleon@ wm.edu.
Sincerely,
Arnold/L. Leonard/
Arnold L. Leonard 
Doctoral C andidate
This project was found to comply with appropriate ethical standards and was exempted from the need 
for formal review by the college of William and Mary protection of human subjects committee (phone: 
757-221-3901) on November 17,2004 and expires on November 16, 2005.
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Appendix B
Inform ed C onsen t D isclosure and  Decision Form
Informed Consent
Student Leader Informed Consent
Before you participate in th e  Foundations of Leadership Study, it is important 
th at you understand the nature of the study, the participation being requested  
o f you, and your rights a s  a study participant. P lease read th e  information  
b elow  and indicate w hether or not you are willing to participate in the study  
by selectin g  th e  appropriate choice at th e  bottom  of th e screen  and clicking on 
th e  "Submit Choice " button.
Introduction and Purpose
You are being asked to participate in a research study being conducted by Arnold L. 
Leonard, a doctoral candidate in the School of Education at the College of William and 
Mary, in support of his Ph.D. dissertation. This study is designed to investigate the 
relationship of personality traits and critical thinking ability to the leadership 
performance of college student leaders. I hope that by gaining a better understanding 
of how personality and critical thinking ability relate to each other and to the leadership 
performance of college student leaders, college educators may be able to develop more 
effective programs to promote the developm ent of students as leaders.
Procedures and Q uestionnaires
As a participant in this study, you will be asked to respond to the four questionnaires 
described below:
The Basic Information Questionnaire is a short questionnaire that asks for som e basic 
background information about you and the student organization that you lead. It also  
asks you to nom inate three m em bers of the organization that you lead who you believe  
have observed your leadership of the organization to be able to accurately describe 
your leadership style. I will ask th ese  m em bers to describe your leadership style by 
completing an observer form of the Multifactor Leadership Questionnaire described 
below.
The Mini-Markers personality inventory is a 40-item  inventory that produces a profile of 
your personality for five broad personality domains com m only called the "Big Five" or 
"Five-Factor Model." These dom ains represent normal differences in personality that are 
probably known by your friends and colleagues. This inventory will not reveal any 
secret information about you, nor will it a sse ss  any serious psychological problems. 
Mini-Markers is not a clinical instrument. The report is designed to be objective, not
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necessarily pleasing or flattering. Because the inventory u ses a limited number of item s 
to estim ate com plex personality dom ains, your scores will be sensitive to errors of 
m easurem ent and will not necessarily agree with m easures of the sam e traits using 
other item s. If people who know you well d isagree with the results of this inventory, 
then the inventory results are probably wrong. If you answer the item s carelessly or 
intentionally try to distort the results, then the results will be incorrect. Mini-Markers 
requires approximately 8 m inutes to com plete.
The W atson-Glaser Critical Thinking Appraisal™  is an 80-item  te s t  that a sse sse s  your 
ability to think critically. The appraisal is divided into 5 subtests that a sse ss  inference, 
recognition of assum ptions, deduction, interpretation, and evaluation of argum ents. The 
appraisal requires approximately 40 m inutes to com plete.
The Multifactor Leadership Questionnaire is a 45-item  questionnaire in which you 
describe your leadership style as you perceive it. If you answ er the item s carelessly or 
intentionally try to distort the results, then the results will be incorrect. The 
questionnaire requires approximately 10 m inutes to com plete.
You m ust be at least 18 years of age to participate in this study.
Risks
Your participation in this study does not involve any physical risk to you. There is a very  
low possibility that com pletion of one or more study questionnaires will lead to som e  
mental discomfort as a result of your consideration of aspects of yourself with which 
you are not satisfied.
B enefits
You may find that contributing to scientific research gives you a sen se  of involvem ent 
and satisfaction. You m ay also find answering th ese  questionnaires to be interesting 
and informative. If you specify that you would like to receive the results of the 
personality, critical thinking, and leadership questionnaires that you com plete, I will be 
happy to send them  to you. The results of th ese  questionnaires may help you 
understand how you stand on the dim ensions that the questionnaires a sse ss , and you 
may find this information to be helpful in your role as a leader and in other aspects of 
your life. Additionally, if you specify that you would like to receive a summary of the 
results of the study, I will send you a summary after the study is com pleted.
Your participation in this study may aid in our understanding and refinement of 
leadership m odels that relate personality and cognition to leadership performance. This 
understanding may, in turn, benefit the developm ent of leadership developm ent 
programs on college cam puses.
A lternatives
You have the alternative to choose not to participate in this research study.
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C onfidentiality
I will protect the confidentiality of the information that you provide. I will not reveal the 
fact that you participated in the study or link your identity to the information or 
answers you give to any of the study questionnaires without first asking for your 
permission to do so.
Although it is essential that I gather personally identifying information about you so  
that I can com m unicate with you and link your questionnaire responses, I will destroy  
my records of your nam e and email address after the need for this information has 
passed.
Similarly, 1 will protect the confidentiality of the m em bers of your organization that you 
nominate to com plete the observer form of the Multifactor Leadership Questionnaire. I 
will not reveal to you or anyone else  which, or even  if any, of your nom inees 
participated in the study and I will not reveal the questionnaire answers or results of 
any who participate.
Results of this study will be used to com plete my dissertation and may be used for 
teaching, research, publications, or presentations at scientific m eetings.
Financial Inform ation
You will not be charged for any study-related procedures.
You will not be paid for your participation in this study.
You may specify that you would like to be included in a drawing for one of three cash  
prizes of $5 0 .0 0  each, to be awarded to study participants who com plete all requested  
questionnaires. I will conduct this drawing at the completion of the study and notify 
winners by email so that delivery of the prize may be arranged.
Your Rights
Your participation in this study is voluntary and you are free to withdraw at any tim e. 
Your refusal to participate or withdrawal from the study will involve no penalty or loss 
of benefits to which you are otherwise entitled.
Contact P ersons
Any questions you may have about this study may be directed to Arnold Leonard at 
alleon@ wm .edu or (757) 999 -1 1 1 1 . Q uestions about your rights as a research  
participant or dissatisfaction with any aspect of this study may be directed to the Chair 
of the Protection of Human Subjects Com m ittee at the College of William and Mary, Dr. 
Michael D eschenes, at m rdesc@ wm .edu or (757) 2 2 1 -2 7 7 8 .
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Consent
If I have additional questions, I have been told who to contact. I agree to participate in 
the research study described above. I acknowledge that I will have the opportunity to 
give the researcher and/or the College of William and Mary Protection of Human 
Subjects Committee feedback.
I am aware that I m ust be at least 18 years of age to participate.
The entry of my name below and selection of the button indicating my agreem ent to  
participate signifies my voluntary participation in this study and that I have received a 
copy of this consent form.
NOTE: To retain a copy of this informed consent page for your 
records, please use your browser's print function to print a paper 
copy or the save function to save a copy of the page to your 
_____________________ computer's file system ._____________________
P lease enter your nam e below  and then se le c t  th e  appropriate choice button to  
indicate w hether or not you agree to participate in th is research study.
First Name:
Last Name:
I have read and understood this consent form, and I wish to voluntarily 
participate in this study.
I do not wish to participate in this study. P lease exit from the study 
w ebsite.
NOTE: You m ust se le c t one of th e  tw o ch o ices above before th e  "Submit 
Choice" button below  will work. If you click on th e  button w ithout indicating  
your choice, t h i s  p a g e  will b e  displayed again.
^ '  I " !
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Appendix C 
D em ographic Q uestionnaire  for Leaders
Dem ographic Inform ation
Student Leader Information
P lease  provide th e follow ing inform ation about yourself.
First Name:
Last Name:
Sex: O Female O Male
Age: |
Race: o  Asian, Asian American
O Black, African American 
O Hispanic, Latino, Mexican American 
O Native American, American Indian 
O White, Caucasian, European American 
O Other (p lease specify)
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What is the nam e of the student organization that you lead?
NOTE: If you are the leader for more than one organization that is officially recognized 
by your college or university, please choose the one that offers the best opportunity for 
you and other members of the organization to describe your leadership of the 
organization.
Please choose one category from the list below that best describes this organization. If 
no listed category fits, choose "Other" and enter a brief category description in the 
blank next to this choice.
O Academic O Arts
O Athletics O Greek (fraternity or sorority)
O Honor Society O Media (paper, m agazine, radio, etc .)
O Religious O Service
O Special Interest O Student Government
o Other
How many months have you been the leader of this organization?
What is the approximate number of m em bers in this organization?
Please rate the activity level of this organization, considering such things as the 
frequency of m eetings and other activities and the level of participation by 
organizational m em bers.
Low A ctiv ity  ------------------------------------------------------High Activity
1 2 3 4 5 6
o o o o o o
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What is your declared or intended academ ic major? If you are a double major, enter 
one major in each blank.
Do not enter academ ic minors, certifications, etc.
Major 1:
Major 2:
Please consider how creative you consider yourself to be and indicate your level of 
creativity by selecting the choice button on the scale below.
Low C reativity------------------------------------------------------------------ High Creativity
1 2 3 4 5 6
O O O O O O
Please nom inate three m em bers of the student organization you lead who know you 
well enough to com plete an observer questionnaire about vour leadership sty le . Please 
nominate one m em ber who is easy  to lead, one who is average to lead, and one who is 
difficult to lead.
NOTE: I will ask th ese  m em bers to participate in the study. I will tell them  that 
you have nominated them , but I will not tell them  anything about the category in 
which you have placed them  (i.e ., as easy , average, or difficult to lead).
Easy to lead :
First Name:
Last Name:
Email Address :
Average to lead : 
First Name:
Last Name:
Email Address :
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Difficult to lead:
First Name:
Last Name:
Email Address :
As a token of my appreciation for your participation in this study, I offer you the  
opportunity to be entered into a drawing for one of three cash prizes of $50 .00  each, to 
be awarded to study participants who com plete all requested questionnaires. Please 
indicate below whether or not you wish to be entered into the drawing.
O Yes, please enter me in the drawing.
O No, thanks. I do not want to participate in the drawing.
I would be pleased to send you a summary of the outcom es of the Foundations of 
Leadership Study  at its conclusion. Please indicate below whether or not you wish to 
receive a summary of the study.
O Yes, please send m e a summary of the study.
o No, thanks. I do not want to receive a study summary.
I would also be happy to send you the results of the personality, critical thinking, and 
leadership questionnaires that you com plete for the study. You might find the feedback  
from th ese  instruments to offer useful personal insights. Please indicate below whether  
or not you wish to receive feedback on the instrum ents you com plete.
O Yes, please send me feedback on the instruments 1 com plete, 
o  No, thanks. I do not want to receive instrument feedback.
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If you Indicated above th a t  you would like to  participate in th e  drawing, receive a 
su m m a ry  of the study outcom es, and/or receive feedback on the  instrum ents you 
com plete, p lease enter the email address at which you would like to be contacted  
regarding th ese  choices.
Subnet Answ ers j
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Appendix D 
P artic ipan t Solicitation Em ail for O bservers
The College o f
WILLIAM & MARY
School of E ducation  
P.O. Box 8795
W illiam sburg, VA 23187-8795 
F ebruary  1, 2005
Franklin  Sm ith 
S tu d en ts  for Learning 
College of William an d  Mary
D ear F ranklin ,
If you received th is  email la s t night, I apologize for the  duplicate 
m ailing. I accidentally  sen t a  few em ails before I in tended  to.
I am  sending  you th is  le tter because  you have been identified by 
Ja n e  Doe as a  m em ber of th e  s tu d e n t organization nam ed  above, 
w hich she  cu rren tly  leads or h a s  led in  the  recen t p as t. Ja n e  has 
nom inated  you to partic ipate  in  th is  study  of college s tu d e n t 
leadersh ip  by com pleting a sh o rt questionnaire  ab o u t he r leadersh ip  
perform ance. B ecause you have been able to observe Ja n e  as a  
leader, you r participa tion  in th is  study  would be extrem ely helpful. 
Participation shou ld  require less th a n  15 m inu tes of your time.
I am  a  doctoral candidate  in  th e  closing m on ths of my program  of 
study  here  a t The College of William & Mary. I am  cu rren tly  w orking 
on my d isse rta tion  w hich exam ines the re la tionsh ip  of personality  
tra its  an d  critical th ink ing  ability to the  leadersh ip  perform ance of 
college s tu d e n t leaders.
Many colleges place a  high value on the  developm ent of s tu d e n ts  to 
assum e roles of leadersh ip  in  society. A large n u m b er of colleges 
have im plem ented form al leadersh ip  developm ent program s for 
s tu d en ts , an d  virtually  all colleges offer opportun ities for in te rested  
s tu d en ts  to p u rsu e  positions of leadersh ip  on  cam pus. Yet, despite
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th is  w idespread  em phasis on leadersh ip  developm ent, little is known 
ab o u t the  personality  an d  cognitive a ttr ib u te s  th a t  underlie college 
s tu d e n t leadersh ip  perform ance. This d isserta tion  study  is designed 
to exam ine these  a ttr ib u te s  so th a t m ore effective college s tu d en t 
leadersh ip  developm ent program s m ay be designed.
I know  th a t  th is  is a  b u sy  tim e for you, b u t I really need your help. 
T h at is why I have selected questionnaires th a t  shou ld  take a  total of 
less th a n  15 m inu tes of your time. In  addition, to m ake participation 
as easy a s  possible for you, I have se t-u p  a  secure  website th rough  
w hich you can  com plete th e  questionnaires u sed  in  the  study. At 
th is  w ebsite you will find a  full descrip tion  of th e  participation  th a t I 
am  ask ing  of you and  yo u r rights as a  research  participan t. After 
reading  th is  inform ation you will have the  opportun ity  to indicate 
your choice to partic ipa te  in the  stu d y  or not.
The w ebsite ad d ress  an d  your personal login inform ation is as 
follows:
W ebsite add ress: ...h ttp s : /  /a lleon .people .w m .edu/
U ser ID:..... ...............sm ith fr
Passw ord : ................CubedToken
S e le c t ................ “O bserver” b u tto n
Please be a ssu re d  th a t  as  allowed by the  law I will p ro tect the  
confidentiality of the  inform ation you provide to me. I will no t reveal 
to the  s tu d e n t leader th a t  you have been  asked  to ra te  or to anyone 
else w hether or no t you actually  partic ipa ted  in  the  study. I will not 
link your identity  to th e  inform ation or answ ers you give to any of 
th e  study  questionnaires w ithout first ask ing  for your perm ission  to 
do so.
As a  token  of my appreciation , I will en te r you in to  a draw ing for one 
of th ree  c a sh  prizes of $50 .00  each, to be aw arded to study  
p a rtic ip an ts  who com plete all requested  questionnaires. In addition, 
I w ould be happy  to sen d  you a  sum m ary  of the  resu lts  of th e  study  
u p o n  its  com pletion. Please indicate  your desire to be en tered  into 
th e  cash  prize draw ing an d  /  or receive the study  sum m ary  by 
checking the  app ropria te  blocks on th e  personal inform ation 
questionnaire  on the  s tu d y  website.
This s tu d y  h a s  been approved by b o th  my d isserta tion  com m ittee 
an d  The College of William and  M ary Protection of H um an Subjects 
Com mittee.
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If you have any  questions regarding  th is  study , p lease  feel free to 
con tac t m e a t  (757) 999-1111 or alleon@wm.e d u .
Sincerely,
Arnold/L Leonard/
Arnold L. Leonard 
D octoral C andidate
This project was found to comply with appropriate ethical standards and was exempted from the need 
for formal review by the college of William and Mary protection of human subjects committee (phone: 
757-221-3901) on November 17,2004 and expires on November 16, 2005.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
160
Appendix E
Dem ographic Q uestionnaire  for Observers
D em ographic Inform ation
Student Observer Information
P lease provide the follow ing inform ation about yourself.
First Name:
Last Name:
Sex: OFemale OMale
Age:
Race:
oA sian, Asian American 
OBlack, African American 
OHispanic, Latino, Mexican American 
oN ative American, American Indian 
OWhite, Caucasian, European American
O O th e r  (please specify)
What is your declared or intended academ ic major? If you are a double m ajor, enter 
one major in each blank.
Do not enter academ ic minors, certifications, etc.
Major 1:
Major 2:
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T h e  follow ing questions pertain to th e stu d en t leader w h o se  leadership  
perform ance you have been asked to  rate, to  the organization to which you  
and th e student leader both belong, and to  your observations of the stu d en t  
leader.
W hat is the name of the student leader w hose leadership performance you have been  
asked to rate?
First Name:
Last Name:
What is the name of the student organization that this student leads and to which you  
also belong?
Please choose one category from the list below that best describes this organization. If 
no listed category fits, choose "Other" and enter a brief category description in the 
blank next to this choice.
OAcademic 
OAthietics 
OHonor Society  
OReligious 
o sp ec ia l Interest 
o o th e r
OArts
OGreek (fraternity or sorority)
OMedia (paper, m agazine, radio, etc.) 
OService
o stu d en t Government
How many months have you been able to observe  this student leader lead this 
organization?
What is the approximate number of m em bers in this organization?
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Please rate the activity level of this organization, considering such things as the 
frequency of m eetings and other activities and the level of participation by 
organizational m em bers.
Low A ctiv ity--------------------------------------------------------------------High Activity
1 2 3 4 5 6
o o o o o o
How accurately do you believe you are able to judge the leadership performance of this 
student leader?
Low Accuracy       High Accuracy
1 2 3 4 5 6
o o o o o o
How much contact or interaction have you had with this student leader outside of the 
m eetings and functions of the organization to which you both belong?
Low Interaction   High Interaction
1 2 3 4 5 6
o o o o o o
How involved or active have you been in the organization to which you and the student 
leader both belong?
Low A ctivity  - ...................- ...................... ................High Activity
1 2 3 4 5 6
o o o o o o
How successful has this student leader been in helping the organization to which you 
both belong m eet its purpose and goals?
Low S u c c e s s --------------------------------------------------------------High Success
1 2 3 4 5 6
o o o o o o
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How creative do you consider this s tu d e n t  leader to  be?
Low Creativity
1
o o
2
o
3
o
4
O
5
High Creativity
6
O
As a token of my appreciation for your participation in this study, I offer you the 
opportunity to be entered into a drawing for one of three cash prizes of $50.00 each, to 
be awarded to study participants who com plete all requested questionnaires. Please 
indicate below whether or not you wish to be entered into the drawing.
OYes, please enter m e in the drawing.
ONo, thanks. I do not want to participate in the drawing.
I would be pleased to send you a summary of the outcom es of the Foundations of 
Leadership S tudy  at its conclusion. Please indicate below w hether or not you wish to 
receive a summary of the study.
OYes, please send me a summary of the study.
ONo, thanks. I do not want to receive a study summary.
If you indicated above that you would like to participate in the drawing and/or receive a 
summary of the study outcom es, please enter the email address at which you would 
like to be contacted regarding these choices.
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Appendix F  
Welcome an d  O rien tation  W ebpage
Foundations of Leadership Study
Thank you for considering participation in the Foundations o f Leadership Study. The 
purpose of this study is to exam ine m odels of personality and critical thinking ability as 
predictors of leadership behavior.
There are two groups (roles) of participants in this study:
• Leader - One group of participants consists of undergraduate college students 
who are currently acting as the formal leader of a student organization that is 
officially recognized by the students' college or university. Participating 
organizations include clubs, societies, Greek organizations, athletic team s, and 
others. These student leaders will be asked to com plete four short questionnaires 
that gather demographic information, a sse ss  critical thinking ability, and 
describe personality dim ensions and leadership style.
• O bserver - The second group of participants consists of m em bers of student 
organizations who will be asked to com plete two questionnaires that gather  
demographic information and describe the leadership style of their organization's 
student leader.
If you have been invited to participate in this study and have received a user ID and 
password from the study's principle researcher, p lease click on the appropriate button 
below that describes the role that you have been asked to fulfill in the study. This 
button will take you to a page that further describes the study and informs you about 
your role and the limitations of the study. You will be asked to indicate your willingness 
to participate in the study and, after you have done so , you will be able to com plete the  
questionnaires that pertain to your role in the study.
, - Click this button if you have been asked to participate as a
s tu d e n t ie a d e r .
Click this button if you have been asked to participate as an 
observer of a student leader.
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Appendix G 
Q uestionnaires W ebpage for Leaders
Leader Q uestionnaires
Foundations of Leadership Study
S tu d en t  Leader Participants
I would like to express my sincere appreciation for your willingness to contribute your 
tim e and effort to participation in the Foundations o f Leadership Study. If the results of 
the study are to be statistically meaningful and have practical utility, it is critical that a 
large number of student leaders participate and that th ese  leaders be candid in their 
responses to the study questionnaires.
There are four questionnaires that I would like you to complete:
The Basic Information Questionnaire is a short questionnaire that asks for som e basic 
background information about you and the student organization that you lead.
The Mini-Markers personality inventory is a 40-item  inventory that produces a profile of 
your personality along five major personality dim ensions commonly called the "Big 
Five” or "Five-Factor Model." Mini-Markers is not a clinical instrument. That is, it is 
intended to describe the personalities of normal individuals and it is not designed to  
detect personality problems or abnormalities. Mini-Markers requires approximately 8 
m inutes to complete.
The Watson-Glaser Critical Thinking Appraisal™  is an 80-item  test that a sse sse s  your 
ability to think critically. The appraisal is divided into 5 subtests that a sse ss  inference, 
recognition of assum ptions, deduction, interpretation, and evaluation of argum ents. The 
appraisal requires approximately 40 m inutes to com plete.
The Multifactor Leadership Questionnaire is a 45-item  questionnaire in which you 
describe your leadership style as you perceive it. The questionnaire requires 
approximately 10 m inutes to com plete.
Please keep the following points in mind:
• You may com plete the four study instrum ents in any order, but it is essential
that you com plete all four instruments.
• At the end of each instrument is a button that allows you to subm it your
answers. It is very important that you click on the subm ission button to ensure
that your answers are recorded.
• After you have subm itted your answ ers you will be returned to this web page so  
that you may select the next instrument to com plete.
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• When you have  com pleted and subm itted all four instruments, click on the "Exit 
Study" button below to return to the introductory page of the study. From there, 
you can close your Internet browser.
Begin by selecting an instrument from the list below:
Basic Information Questionnaire
Mini-Markers Personality Inventory
Watson-Glaser Critical Thinking Appraisal™
Multifactor Leadership Questionnaire
f v 1' Sl^dw
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A ppendix H 
Q uestionnaires W ebpage for O bservers
O bserver Q uestionnaires
Foundations of Leadership Study
Student Observer Participants
I would like to express my sincere appreciation for your willingness to contribute your 
tim e and effort to participation in the Foundations o f Leadership Study. If the results of 
the study are to be statistically meaningful and have practical utility, it is critical that a 
large number of student observers participate and that th ese  observers be candid in 
their responses to the study questionnaires.
There are two questionnaires that I would like you to com plete:
The Basic Information Questionnaire is a short questionnaire that asks for som e basic 
background information about you and the organization to which you and the student 
leader that you have been asked to rate belong.
The Multifactor Leadership Questionnaire is a 45-item  questionnaire in which you 
describe the leadership style, as you perceive it, of the student leader that you have 
been asked to rate. The questionnaire requires approximately 10 minutes to com plete.
Please keep the following points in mind:
• You may com plete the two study instrum ents in any order, but it is essential that 
you com plete both instrum ents.
• At the end of each instrument is a button that allows you to submit your 
answers. It is very important that you click on the subm ission button to ensure 
th a t  your answers are recorded.
• After you have subm itted your answers you will be returned to this web page so  
that you may se lec t the next instrum ent to com plete.
• When you have com pleted and subm itted both instrum ents, click on the "Exit 
Study" button below to return to the introductory page of the study. From there, 
you can close your Internet browser.
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Begin by selecting an instrument from the list below: 
Basic Information Questionnaire 
Multifactor Leadership Questionnaire
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A ppendix I
R eplacem ent of M issing D ata from  M ultiple Im puted  D atasets
Case #  214 is 
missing values for 
questions one and 
six.
20 complete  
datasets are 
created with 
missing values 
replaced by 
imputed values.
Original D ataset
CASE Q Q Q Q Q Q
# 1 2 3 4 5 6
001 4 4 5 4 6 6
. . .
213 6 4 4 5 3 6
^  214 5 5 6 2
215 51 3 5 4
n 4 5 i 4 4 5 4 ]
Im puted D ataset 20
CASE
#
001
212
214
215
I I I
Im puted D ataset ...
CAS
#
0i
Im puted D ataset 2
CAS
#
0
Im puted D ataset 1
CASE Q Q Q Q Q Q
# 1 2 3 4 5 6
001 4 4 5 4 6 6
. . .
213 6 4 4 5 3 6
214 5 5 5 6 2 4
215 5 6 3 5 4 5
n 4 5 4 4 5 4
The case number (214) is divided 
by 20 and the remainder of the  
division is used to select the 
imputed dataset from which the  
imputed missing values are 
drawn. The values are drawn 
from Case #  214 in Imputed 
Dataset 14 and entered into the  
original dataset.
Im puted Dataset 14
f^ E Q1 Q2 Q I 3 Q4 Q5 Q j 6 I
001 4 4 f 5 4 6 61
. . . . . .  I ...
213 6 4 / 4 5 3 61
214 5 (4 5 6 2 (7)
215 5 6 3 5 4 5
n 4 5 4 4 5 4
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Appendix J
Mini-Markers Factor Analysis -  Five Factor Solution
Factor
I II III IV V
Q uiet .853* -.011 -.030 .048 -.022
Shy .850* .051 -.064 .132 .044
Extraverted .748* .028 .141 -.094 .034
B ashful .723* .056 -.127 .152 .038
Talkative .670* .005 .135 -.157 .021
W ithdraw n .564* .227 .222 .240 .005
Bold .514* -.011 -.150 -.092 .157
Energetic .433* .162 .270 .054 .141
Disorganized .035 .867* .052 .067 -.071
Organized .003 .834* .106 -.012 -.029
Sloppy .043 .672* .146 .157 .074
Inefficient .123 .661* .022 .151 .067
C areless -.072 .560* .154 .227 .031
Efficient .153 .467* .000 .073 .077
System atic .047 .425* .060 -.069 .021
Practical -.020 .278* .045 .015 .011
Sym pathetic .022 -.010 .723* -.029 .105
W arm .133 .104 .655* .024 .085
Kind .025 .124 .647* .008 .121
U nsym pathetic .029 .141 .633* .063 .151
Cold .177 .108 .592* .236 -.022
H arsh -.102 .029 .566* .356 -.052
Cooperative -.053 .098 .454* .198 .008
Rude -.070 .195 .449* .344 .038
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Factor
I II III IV V
Jealo u s .065 .059 .036 .777* .063
Envious .084 .044 .014 .771* .056
U nenvious .018 -.003 .019 .655* -.019
T em peram ental -.119 .154 .242 .520* -.009
Touchy -.080 .119 .076 .486* -.059
Moody .033 .080 .199 .484* -.056
Fretful .148 .062 .034 .420* .000
Relaxed -.053 -.097 .215 .267* .005
Creative .068 -.075 .073 .013 .879*
Uncreative .076 .016 .066 .172 .830*
Im aginative .106 -.070 .105 .004 .810*
Deep .018 .039 .082 -.052 .379*
Philosophical -.002 .016 -.012 -.043 .373*
Intellectual .029 .122 .042 .000 .296*
U nintellectual .112 .203 .149 .029 .278*
Complex -.059 -.079 -.129 -.234 .257*
Note. Extraction M ethod: M aximum Likelihood. Rotation Method: V arim ax
w ith Kaiser Norm alization. Rotation converged in 6 iterations. N -  596 
(college s tu d en t leaders aged 18-26; 333 female, 263 male). Missing d a ta  
replaced by m ultiple im pu ta tion  m ethod. *Indicates h ighest factor loading of 
each  item . I = Extraversion, II = C onscientiousness, III = A greeableness, IV = 
Em otional Stability, V -  O penness.
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Appendix K
Mini-Markers Factor A nalysis -  Six Factor Solution
Factor
I II III IV V VI
Q uiet .855* -.014 -.032 .040 -.076 .001
Shy .849* .051 -.061 .128 -.003 .045
Extraverted .748* .022 .131 -.087 .036 .015
B ashful .722* .059 -.122 .147 .026 .028
Talkative .671* -.002 .124 -.141 .069
00y-Hql
W ithdraw n .567* .227 .228 .219 -.104 .039
Bold .514* -.011 -.156 -.076 .136 .112
Energetic .437* .161 .270 .045 .028 .123
Disorganized .037 .868* .057 .047 -.124 -.041
Organized .006 .828* .109 -.025 -.056 -.027
Sloppy .047 .674* .158 .131 -.030 .076
Inefficient .127 .663* .032 .147 .060 .026
Careless -.068 .563* .169 .205 -.020 .032
Efficient .156 .470* .001 .081 .146 .013
System atic .051 .427* .060 -.061 .182 -.065
Practical -.018 .282* .045 .019 .135 -.043
Sym pathetic .027 -.016 .731* -.023 .212 .006
W arm .137 .099 .649* .016 .041 .058
U nsym pathetic .035 .140 .648* .055 .162 .068
Kind .029 .120 .643* .004 .107 .071
Cold .180 .104 .604* .203 -.203 .046
H arsh -.102 .029 .582* .316 -.219 .029
Rude -.067 .199 .462* .313 -.083 .063
Cooperative -.052 .098 .455* .187 .006 .004
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Factor 1
I II III IV V VI
Envious .082 .055 .025 .807* .086 .040
Jea lo u s .064 .071 .050 .807* .087 .043
U nenvious .016 .005 .026 .693* .125 -.058
T em peram ental -.117 .164 .259 .476* -.127 .046
Touchy -.080 .127 .091 .448* -.180 .016
Moody .034 .089 .213 .446* -.125 -.007
Fretful .147 .070 .047 .398* -.063 .031
Relaxed -.053 -.091 .220 .251* -.008 .016
Deep .023 .054 .090 -.023 .641* .151
Intellectual .035 .141 .050 .031 .616* .071
Philosophical .003 .032 -.004 -.018 .588* .169
Complex -.057 -.072 -.133 -.200 .512* .078
U nintellectual .121 .219 .166 .043 .479* .093
Creative .074 -.062 .091 -.018 .190 .899*
Uncreative .083 .033 .092 .139 .181 .820*
Im aginative .114 -.057 .122 -.010 .297 .740*
Note. E xtraction M ethod: M aximum  Likelihood. Rotation Method: Varim ax 
w ith K aiser Norm alization. Rotation converged in 6 ite rations. N  = 596 (college 
s tu d e n t leaders aged 18-26; 333 female, 263 m ale). M issing d a ta  replaced by 
m ultiple im putation  m ethod. in d ic a te s  h ighest factor loading of each item . I = 
Extraversion, II = C onscientiousness, III = A greeableness, IV = Em otional 
Stability, V = Thought Complexity or O rientation, VI = M ental Productivity
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Appendix L
Multifactor Leadership Questionnaire (Self) Factor Analysis
Three Factor Solution
Item Scale
Factor
I II III
MLQS31 IC .687* -.079 .003
MLQS32 IS .627* .000 -.047
MLQS30 IS .627* .014 .044
MLQS14 11(B) .590* -.159 .216
MLQS26 IM .571* -.205 .125
MLQS34 11(B) .524* -.160 .191
MLQS13 IM .510* -.346 -.020
MLQS16 CR .505* -.189 .276
MLQS15 IC .496* -.111 .112
MLQS36 IM .466* -.328 .011
MLQS25 11(A) .413* -.268 .171
MLQS18 11(A) .405* -.347 .024
MLQS08 IS .403* -.049 -.002
MLQS10 11(A) .396* -.079 .133
MLQS21 11(A) .380* -.291 .078
MLQS19 IC .357* -.124 -.090
MLQS09 IM .348* -.186 -.085
MLQS35 CR .345* -.309 -.026
MLQS29 IC .328* -.047 .004
MLQS06 11(B) .298* .022 .085
MLQS23 11(B) .293* -.169 .029
MLQS11 CR .281* -.215 .190
MLQS02 IS .281* -.020 .156
MLQS01 CR .165* -.128 -.004
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Item
Factor
Scale I II III
MLQS12 MBE(P) -.128 .634* .023
MLQS33 LF -.025 .554* -.061
MLQS20 MBE(P) -.103 .513* .050
MLQS28 LF -.153 .483* -.181
MLQS03 MBE(P) -.107 .443* -.013
MLQS05 LF -.094 .429* .051
MLQS07 LF -.042 .353* .025
MLQS17 MBE(P) -.051 .261* .140
MLQS27 MBE(A) .080 .097 .714*
MLQS24 MBE(A) .180 .015 .577*
MLQS22 MBE(A) .044 -.016 .559*
MLQS04 MBE(A) .025 .042 .540*
Note. E xtraction  Method: M axim um  Likelihood. Rotation Method: V arim ax 
w ith K aiser Norm alization. Rotation converged in 5 iterations. N -  466  (college 
s tu d e n t leaders aged 18-26; 281 fem ale, 185 m ale). M issing d a ta  replaced by 
m ultip le  im puta tion  m ethod, in d ic a te s  h ighest factor loading of each  item. 
Factors are: I = T ransform ational-C ontingent Reward, II = Passive-Avoidant, III 
= M anagem ent by Exception (Active). MLQ scales are: 11(A) = Idealized 
Influence (Attributed), 11(B) = Idealized Influence (Behavior), IM = Insp irational 
M otivation, IS = Intellectual S tim ulation, IC -  Individual C onsideration, CR = 
C ontingent Reward, MBE(A) = M anagem ent by Exception (Active), MBE(P) = 
M anagem ent by Exception (Passive), LF = Laissez-faire.
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Appendix M
Multifactor Leadership Questionnaire (Rater) Factor Analysis
Three F actor Solution
Item Scale
Factor
I II III
MLQR31 IC .733* .219 .123
MLQR10 11(A) .730* .285 .060
MLQR30 IS .702* .170 .179
MLQR21 11(A) .696* .426 -.088
MLQR32 IS .694* .214 .170
MLQR35 CR .686* .206 -.114
MLQR01 CR .650* .285 .031
MLQR26 IM .641* .304 .167
MLQR34 11(B) .627* .294 .075
MLQR13 IM .622* .350 -.022
MLQR36 IM .610* .324 -.040
MLQR16 CR .606* .236 .196
MLQR14 11(B) .599* .248 .201
MLQR18 11(A) .594* .372 .005
MLQR08 IS .588* .272 -.081
MLQR09 IM .587* .200 -.080
MLQR19 IC .585* .240 -.114
MLQR02 IS .576* .311 .139
MLQR15 IC .548* .189 .217
MLQR23 11(B) .486* .236 .063
MLQR25 11(A) .432* .355 .301
MLQR11 CR .424* .275 .189
MLQR06 11(B) .348* -.020 .177
MLQR29 IC .297* -.025 .038
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Item
Factor
Scale I II III
MLQR12 MBE(P) -.272 -.787* .043
MLQR03 MBE(P) -.161 -.653* .046
MLQR20 MBE(P) -.150 -.627* .062
MLQR28 LF -.262 -.545* -.183
MLQR05 LF -.218 -.542* -.083
MLQR33 LF -.306 -.524* .032
MLQR07 LF -.200 -.501* .055
MLQR17 MBE(P) -.092 -.275* -.047
MLQR27 MBE(A) -.043 -.158 .617*
MLQR04 MBE(A) .007 -.073 .608*
MLQR24 MBE(A) .118 .063 .563*
MLQR22 MBE(A) .133 .155 .436*
Note. Extraction M ethod: M axim um  Likelihood. R otation M ethod: Varim ax 
with Kaiser Norm alization. Rotation converged in  5 ite rations. IV = 468 (college 
stu d en t observers aged 18-52, 8 above age 26; 289 female, 179 male). M issing 
d a ta  replaced by m ultiple im puta tion  m ethod. *Indicates h ighest factor loading 
of each item. Factors are: I = T ransfo rm ational-C ontingent Reward, II = 
Passive-Avoidant, III = M anagem ent by Exception (Active). MLQ scales are:
11(A) = Idealized Influence (Attributed), 11(B) = Idealized Influence (Behavior), IM 
= Inspirational Motivation, IS = In tellectual S tim ulation , IC = Individual 
Consideration, CR = C ontingent Reward, MBE(A) = M anagem ent by Exception 
(Active), MBE(P) = M anagem ent by Exception (Passive), LF = Laissez-faire.
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